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SOFTNESS and FULLNESS in Leather 
... Atlas’ WSM achieves it! 


It is a moellon which Atlas’ radically new process has “solubilized so that in warm 
water it is readily emulsifiable... And which imparts to leather, with the least prep- 
aration in fatliquoring, the moellon-type softness and fullness.” so important today! 


... It eliminates the need to emulsify waterless or natural moelion. 


. .. Its fine-size particles enable it to take-up more uniformly than with 
a coarse emulsion. 


. . . You can use it alone, or blend it with other lubricants. It is compatible 
with sulfated oils, soap emulsions, and nonionic emulsified oils. 

. . . It will carry half its weight in raw oils. This enables you to 

obtain special effects. 

... It is 90 per-cent active, so it is remarkably economical. 


... Clear, with a clean grain appearance: that's how vegetable tanned 
leathers fatliquored with WSM will look. 


. » «lt simplifies enormously the fatliquoring of leather. In fact, it is 
like no other lubricant! 


For any degree of solubility, any specific application requirement — 
we will ‘tailor’ WSM for you. 

. ..We ship it to you in 55-gallon drums, closed or openhead, as you 
wish. And... you don't have to store it with any specia! precautions. 
Although it is easier to handle at room temperature. 

. . «We'll send you a sample. Just write. Better still, pick up your 


telephone, ask for MArket 2-2002, Newark, N. J. Your sample will start 
traveling to you minutes after we receive your cali or letter! 


WSM...another example of 
Atlas’ oil chemistry research. 
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Rohm & Haas introduces a new, 
simplified and economical route to 
top quality jet black leather 

the new three-component PRIMAL® 
black finish. 


PRIMAL HA-4 and PRIMAL AK-240 
are the binders. These acrylic disper- 
sions are easy and safe to use. 
Pigment is new PRIMAL Black 817. 


flows out 


The finish is easy to apply, 
well, levels uniformly, has good fill- 
ing, but preserves the natural appear- 
ance of the leather. 
is a deep, strong jet black. 


Resulting color 


Low cost per foot of leather, plus sim- 


plicity of formulation and application, 
and very high quality of results are 
the chief processing advantages. This 
finish is ideal for leather used in 
shoes, coats, handbags, and similar 
products. Write to Leather Chemicals 
Department for technical descrip- 
tions of finish components and 
application methods. 
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of copper-free extract in up-to-date, specially 


equipped factories to assure you continuous unt- 
formity in quality in every shipment you get— 
month after month, year after year. Expert tech- 
nical aid available from both sides of the Atlantic. 


order from 


TANNINS & CHEMICALS, INC. 


509 MADISON AVE., NEW YORK 22 * MU 8-9240 
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iooa «Call TRASK! 
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327 S. LaSalle St., Chicago 4, Ill. 
WAbash 2-8900 
509 Madison Ave., New York 22, MU 8-9240 
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The J. S. YOUNG CO. 10'/, acre plant in Baltimore, 
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Quality is the reason Stride Rite leads with so 
many parents. Basic to this quality is the fine 
chrome-tanned leather Manasse-Block Tanning 
Co., Berkeley, California, supplies to Green Shoe 
Manufacturing Co. 
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your own chrome-tan liquor using Mutual" 
Sodium Bichromate supplied by Solvay. Leather 
specialists from Solvay Technical Service can help 


SOLVAY® PRODUCTS FOR TANNERS 


arbonate © Ammonium Chloride ¢ Snowflake® Crystals 
tassium Bichromate * Mutual Sodium Bichromate 


Mutua! Sodium Chromate 


eon * Mutual P 


SOLVAY PROCESS DIVISION 


61 Broadway, New York 6, N.Y. 


IN CANADA: Allied Chemical Conoda, Ltd. 
1450 City Councillors St., Montreal, P.Q., Conede 


MUTUAL chromium chemicals ore available through distributors and SOLVAY 
branch offices locoted in major centers from coast to coast 


you set up the proper equipment, procedures and 
methods of analysis. Details are available in the 
booklet offered below. 

If you prefer the convenience of a prepared 
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form purity and chromic oxide content. 
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ARKO* 
Mold Preventor 


A proven mildew inhibitor for 


leather in the wet stages 


FOR STOCK TO BE PICKLED AND HELD 
IN THE PICKLE: 


apply Arko Mold Preventor in the pickling 
process 


FOR CHROME OR VEGETABLE TANNED 
LEATHERS TO BE HELD OVER 
IN THE TAN: 


apply Arko Mold Preventor in the first feed 
of tan 


FOR WHITE OR COLORED LEATHERS 
TO BE FATLIQUORED: 


apply Arko Mold Preventor on top of the final 
fatliquor 


Application is simple and effective 


WRITE FOR TECHNICAL SERVICE BULLETIN 


ARKANSAS CO., INC. 
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A Multi-Million Dollar Industry 
supplies the Wattle Bark 
used in NCS Brand Wattle Extract 


it is a major industry supplying the countries the world over with tanning products. 


From over 700,000 acres of Wattle trees, comes NCS BRAND WATTLE EXTRACT, 
prepared by the most scientific methods from the choicest bark, by an 


organization with over 40 years of practical experience and know-how. - * 
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quality, light in color with good leather yield, thus assuring the 


finest leathers it is possible to produce. 


Use more WATTLE EXTRACT in 
YOUR blend. 
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quality. 
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TERRISS STAINLESS STEEL SCOURING PADS 
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WASHABLE 
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MAINTAINS SANITARY 
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INTRODUCTORY OFFER: 


1 each of our three sizes for $1.50 Postpaid — Send check with order 





Name Diameter Thickness Price 
Utility 2," Y%”" 2.75 per doz. 
Laboratory 342" 1” 3.95 per doz. 
Industrial 4," - 7.50 per doz. 


Special Discount of 10% on all orders of 5 dozen or more 
pads. Assorted sizes may be ordered in even dozen lots 


TERRISS STAINLESS STEEL PROPELLERS 


¢ TOP GRADE STAINLESS — TYPE 304 + POLISHED SMOOTH 
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When ordering, please specify Right or Left Hand Pitch and also the |.D. Specification of bore wanted 
Unless otherwise specified, we will supply Normal Bore and Right Hand Pitch on all orders. Terriss 
Propellers are bored to your specification without additional charge. They are the finest available and 
ur Custom Boring Service permits easy replacement of those in use on existing plant equipment 
Prices quoted are F.O.B. New York City. 
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BIOBATE 


highly stable, standardized bating compounds 


Biobates are prepared in concentrated 
form — provide effective, controllable 
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of leather. 
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THE RESULTS OF 


. The results of Mardol tannery 
oils, will fat liquors i in modern leather 
making, are seen in the finished prod- 
uct. Oil blending by specialists, lab- 
oratory and quality control, backed 
up by chemistry “know-how,” and 
services of our own technical tanning . 
staff, all contribute to the making of’ 
better leather. 


MARDEN-WILD CORPORATION | 


500 COLUMBIA ST., SOMERVILLE, MASS. 


MILWAUKEE, WISCONSIN, 8934 NO. NAVAJO AVE. 
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SPECIAL LOW RATE FOR HOME SUBSCRIPTIONS 


Why not send in a subscription to LEATHER AND SHOES to 
be sent to your home, where you can read L&S at your leisure? 


This is the active man’s way to keep fully informed on all 
major news, new developments, activities in the leather and raw 
material markets, provocative editorials, and interpretation of 
the news (Industry Trends), the latest developments in Washing- 
ton concerning the industry everything of importance that 
affects the industry, your firm and your job. 


Executives of present subscribers receive a special rate for 


home subscriptions of only $3.00 per year, or $5.00 for two 


years. Send in the coupon below 


Leather and Shoes 
300 W. Adams St. 
Chicago 6, Ill. 


Please enter my home subscription to LEATHER AND SHOES for: 


1] year @ $3.00 ( ) or 2 years @ $5.00 | 


Canadian subscriptions are $1.00 extra per year and foreign subscriptions 
$2.00 extra per year) 

Name 

Firm 
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YOUR GUIDE 


TO HOOKER CHEMICALS 
FOR THE LEATHER INDUSTRY 


\ 
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LEATHER / 
: INDUSTRY 


This new Guide to Hooker Chemicals for the Leather Industry is replete with 
nformation on soaking and unhairing hides and skins 

There's detailed information on the action of sodium tetrasulfide in soaking, and 
recommended soaking procedures 

Phe action of lime, sodium sulfide, and sodium sulfhydrate in depilation is described 

Multiple-pit procedures, paddle and drum procedures, and wool pulling in depilation 


are discussed 


Easy-to-follow charts and graphs a included for assisting you in the use of these 
austic soda to trichlorethylene, and their 


is yours for the asking. Write for a copy 


VION STREET, NIAGARA FALLS, N. Y yey). 


Sales Offices Buffalo Chicago Detroit Los Angeles New York CHEMICALS 
Niagara Falls Philadelphia Tacoma Worcester, Mass PLASTICS 


In Canada: Hooker Chemicals Limited, North Vancouver, B. C 
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7’ Pyrex Achievement Award 
for outstanding sales of 


PYREX LABORATORY GLASSWARE 


As in the three former years since establishment of the award by the 

Corning Glass Works, we are again recipients of the Steuben crystal 
trophy for outstanding sales of Pyrex laboratory ware. 

We regularly list and stock more than 1,500,000 pieces of Pyrex ware 
—not including Tubing or Rod—and are therefore prepared to make 
immediate shipment of orders for either large quantities or varied 

assortments. 

See our new 1961 catalog for current listings of the widest assortment of 

Pyrex laboratory glassware available from any single source. 


ARTHUR H. THOMAS COMPANY 


More and more laboratories rely on Thomas Laboratory Apparatus and Reagents 
VINE ST. AT BRD * PHILADELPHIA G, PA. 
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TANNING STUDIES WITH DIALDEHYDE STARCH 
PRELIMINARY EVALUATION OF THE LEATHER* 


E. M. Firacuiong, I. D. Crarxe, E. H. Harris, Jr., J. Fee, 
L. P. Wirnaver, AND J. NAGHSKI 


Eastern Regional Research Laboratoryt 
Philadelphia 18, Pennsylvania 


and 


J. N. Boyp 


Biometrical Services, ARS 
Beltsville, Md. 


ABSTRACT 


Calfskin (acetone-dehydrated) was tanned with dialdehyde 
starch under various conditions. Four tanning variables were in- 
vestigated. These were: (a) dialdehyde starch of three oxidation 
levels, i.e., 33, 67, and 96%; (b) two pH levels, i.e., 8 and 10; (c) two 
methods for dissolving the dialdehyde starch; and (d) oiling the 
leather. The experiments were designed statistically. Tanning 
with dialdehyde starch, oxidized to the 96% level, at pH 10 and oil- 
ing the leather in general resulted in the optimum leather properties 
and characteristics for this tannage. 


ames x wwe SE 


INTRODUCTION 


Previous publications from this laboratory (1, 2, 3) reported that dialde- 
hyde starch, also referred to as periodate oxystarch or simply oxystarch, was 
found to effect a tanning action. Dialdehyde starch is a polyfunctional alde- 
hyde derived from ordinary starch by oxidation with periodic acid. The 
extent of oxidation can be controlled to provide a complete range of aldehyde 
derivatives of starch in which the level of oxidation varies from 0°; to 100°. 


Our interest in dialdehyde starch was stimulated by recent developments in 


its preparation (4, 5, 6) which offer promise of making this polyaldehyde 
commercially available (7, 8). 
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Our previous study (2) was primarily concerned with demonstrating the 
tanning powe! of dialdehyde starch. Data on the physical properties of 
leather obtained from this unusual aldehyde were desirable, and a preliminary 
evaluation of the leather and correlation with certain tanning variables are 
reported in this study. This series of tests was made using starch oxidized 
to three levels, i.e., 33, 67, and 96°). For convenience these dialdehyde 
starch preparations may be referred to as DAS-33, DAS-67, and DAS-96 
respectively. Leffler and Stanko (8) in a recent publication have used the 
abbreviation “DAS for dialdehyde starch. The dialdehyde starches were 
dissolved by two methods, described below, and were used at two pH levels, 
namely, 8 and 10. The leathers were examined in the unoiled as well as the 
oiled condition; hence 24 treatments were involved. For convenience, and 
to facilitate area and thickne ss measurements, acetone-dehydrated calfskin 


was uS¢ d. 
EXPERIMENTAI 


Hide material..—Five pickled calfskins, weighing between 9 and 12 lb. 
each, were obtained from a tannery. These were depickled in a laboratory 
drum with 200°, (based on the drained, pickled weight) of a solution 5! 
with respect to both sodium chloride and anhydrous sodium acetate \fter 
being drummed for 3 hr., at which time the pH was 5.1, the skins were thor- 
oughly washed, drained, and dehydrated by immersion in several changes 
ot acetone Phe skins, after being blotted on towels, were tacked out and 
covered with towels, and the acetone was permitted to evaporate slowly. 
All manipulations involving acetone were carried out in a fume cupboard. 
Che acetone-dehydrated skins were cut into sides, and each of the 10 sides 
was cut into 3 strips, 3.25’’ in width. Each strip was then divided into 8 
squares (3.25"' x 3.25") for a total of 24 squares from each side. Tanned 
pieces approximately 3’’ square were required for testing, so it was necessary 
to cut larger pieces from the raw skin to allow for shrinkage during tanning. 
lhe squares from each of the 10 sides were assigned at random to 24 piles o1 
lots, and one lot was then assigned at random to each of the 24 treatments. 
Pilot pieces from the edges of the skins were included with each lot in order 
to follow the progress of tanning. Before the tanning, the squares were 
conditioned at 50°) relative humidity and 73°F.; then they were subjected 


to measurements of area, weight, and thickness. For the actual tanning, lots 


1 and 13, 2 and 14, etc., were combined. After the tanning, the squares as- 


signed to lots 1 to 12 inclusive were removed from the respective combined 
lots, and the remaining squares, comprising lots 13 to 24 inclusive, were 


fatliquored. 


Dialdehyde starch tannage.-—Dialdehyde starches of oxidation levels 
corresponding to 33, 67, and 96°, were obtained from the Northern Utiliza- 


tion Research and Development Division hey were prepared for tanning 
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by two procedures. In one series the dialdehyde starch (DAS) was dissolved 
by heating a dilute aqueous suspension in an autoclave. This method will 
be referred to hereafter as Method A. In a second series, Method B, the 
solid DAS was added to, and allowed to dissolve in, the alkaline tan liquor 
during the tanning process. Details of the tanning are given below. A sum- 


mary of the tanning conditions for each of the 24 lots is shown in Table I. 


Method A.-In this procedure the DAS was first dissolved by autoclaving 
an aqueous suspension at 120°C. for 30 minutes. A 16°; suspension of DAS- 
33 and 10°; suspensions of DAS-67 and DAS-96 were autoclaved. 

The lots of acetone-dehydrated calfskin squares to be given the identical 
tannage were combined, rehydrated in running tap water for 2 hr., and 
then put through a wringer. Based on the wrung weight the amount of 
DAS, on a moisture-free basis, taken for tanning was 10, 15.5, and 29°; for 
the levels of oxidation corresponding to 96, 67, and 33°) respectively. To 
the DAS solution prepared by autoclaving was added 26°, anhydrous sodium 
sulfate and 4.5°; sodium bicarbonate, each based on the wrung weight of 
the lots of calfskin, and sufficient water to make a 2:1 float. The wrung 
skin pieces were then added, and tanning was carried out in vented bottles 
with agitation provided by rolling the bottles on their sides. 

The tanning was carried out for 24 hr., and the pH at the end was in the 
range of 7.0 to 7.8. Tanning at pH of about 10 was conducted in the same 
way except that 2.7°; of magnesium oxide in addition to the 4.57 sodium 
bicarbonate was used. The pH at the end of the 24-hr. tannage was in the 
range of 9.4 to 9.9. The shrinkage temperatures are shown in Table I (Meth- 
od A, lots 1 12). 

\t the end of the 24-hr. tannage, the pieces were washed briefly and then 
brought to a pH of about 4 by agitation in a 1°; acetic acid solution. The 
pieces were then thoroughly washed and wrung. Ts after acidification 1s 
listed in Table I (Method A, lots 13-24 

The pieces to be oiled were removed and fatliquored by the method to be 


described later, then all were dried in air. 


Method B.—-\n this procedure the solid DAS was added to the skins in an 
alkaline liquor. Under these conditions the solid DAS dissolved gradually, 
and tanning was effected by the resulting solution. Details are essentially 


as follows 


The combined lots of acetone-dehydrated calfskin squares were rehydrated 


by immersion in water for 2 hr. and then wrung. Based on the wet wrung 


weight the amount of DAS (MFB) taken for tanning was 10, 15.5, and 29°; 
for the three different oxidation levels, as was done under Method A above. 
\n aqueous solution was prepared from 27°; anhydrous sodium sulfate and 


$.5°; sodium bicarbonate (based on wrung weight) in enough water to make 





204 TANNING STUDIES WITH DIALDEHYDE STARCH 


a 2:1 float. The wrung calfskin squares were then added, and the appro- 
priate amount and type of solid DAS was added. Agitation was provided 
as in Method A above. After 24 hr. the DAS had dissolved completely, and 
the pH values of the solutions were in the range of 7.1 to 7.7 for the different 
dialdehyde starches used. 

Tanning at pH of about 10 was carried out in the same way as described 
above, except that 2.7°; of magnesium oxide was used in addition to the 
+.5°7, of sodium bicarbonate. The pH at the end of the 24-hr. tannage was 
in the range of 9.5 to 10.1. 

The leather was then brought to a pH of about 4 as described in Method A. 
The shrinkage temperatures for the leathers immediately after tanning are 
shown in Table | under lots 1-12 (Method B) and for the acidifed leathers 
under lots 13-24. 


Fatliquoring.—-The tanned specimens were fatliquored with a blend of 
2 parts of sulfated neatsfoot oil and 1 part of 15 cold-test neatsfoot oil. 
Based on the wrung weight, 5°; of oil and 100°7 of water were used, and fat- 
liquoring was carried out at 55°C. At half-hour intervals two feeds of 1 ml. 
each of 5N acetic acid were added to exhaust the fatliquor, the pH of the 
exhausted fatliquor being about 4.0. 


Drying.—The tanned calfskin squares were first blotted between towels 
in a conditioned room maintained at 50°7, R.H. and 73°F. The towels were 


changed once or twice a day for 2 or 3 days or until the squares were apparent- 


ly dry. Brass plates, heavy enough to prevent excessive curling, were kept 


on the squares during the drying period. When removed from the towels 
and plates, some of the poorly tanned specimens curled or warped exces- 
sively in the hnal stages of moisture adjustment. These were dampened 
slightly on the surface and put under sufficient weight so that they remained 
reasonably flat when dry again. The tanned leathers were allowed to reach 


moisture equilibrium in the conditioned room before testing. 


Evaluation of experimental leathers. [he testing procedures were 
essentially the same as those described in a previous study (9); however, in 
the present test the comparisons were only between the various tannages 
and did not involve relations between the tanned and untanned skin. 

Before the tanning, each conditioned, acetone-dehydrated square was 
weighed to 0.01 gram, its thickness was measured at five points and averaged, 
and the area of the combined 10 squares in each lot was measured with a 
planimeter. After the tanning, the conditioned leather squares were again 
measured as before, and yields were calculated. 

Before test specimens were cut, the squares were examined by lots for gen 
eral leather-like characteristics with the results summarized under ‘Leather 
Quality” in Table I. 
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\fter examining each lot as a whole, a grade for each lot was determined 
by mixing all 240 squares, then separating them into 5 piles on the basis of 
leather-like characteristics. Oiled specimens were, in general, much better 
than unoiled ones; however, in the grading an attempt was made to minimize 
the effect of oiling and to judge the pieces on thoroughness of tanning. Grade 
limits were established during sorting in order to avoid having an excessive 
number of squares in some grades. Grade 5 was best and Grade 1 poorest. 
The average grade for each lot is shown in Table I. 
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lest specimens were cut from each square according to the pattern shown 
in Fig. 1. Tensile, burst, and stitch tear strengths and elongation were deter- 
mined by means of an Instron Tester, thus enabling calculations to be made 
of initial tear and energy of rupture as well. Elongation was calculated from 
plunger rise in the ball burst method as described by Clarke and Harris (10). 
Results of the physical and chemical tests are shown in Tables I and IT for 


lots. The average values for each level of each main effect or tanning variable 
appear in Table III. 
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After being tested, the specimens were combined by lots and ground for 
chemical analysis (9). The analytical data are shown in Table II. 


RESULTS AND CONCLUSIONS 


Statistical analyses.—The objective of these analyses was to determine 
the effect of a number of tanning variables on certain properties or charac- 


teristics of the leather. The variables and levels for each variable were 
constant from one property to another. There were in all 24 characteristics 
or properties; however, some of the tests presumably measured the same 
property. 

The statistical design used in each of these 24 experiments is referred to as 
a factorial experiment. In each experiment the main four variables or main 
effects were as follows: oxidation or dialdehyde content of the starch, method 
of its solution, pH of tanning, and oil. As there are six combinations of four 
variables taken two at a time, we have six two-factor interactions. Similarly 
we have four three-factor interactions and one four-factor interaction. A 
significant interaction simply means that a combination of two or more of 
the four mentioned main effects or variables is more important than any single 
main effect for a particular property. 


TABLE IV 
ANALYSIS OF VARIANCE FOR GRADE 


lotal 
Replication 
Oxidation (X 
Solubility (S 
pH (P) 
Oiling (O 
XS 

XP 

XO 

SP 

SO 

PO 

XSP 

XSO 

XPO 

SPO 

XSPO 


Error 48 


00 
00 
00 
00 
00 
+00 
OO 
00 
00 
OO 
OO 
50 
3.00 
1.00 


3.50 
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Table IV is the analysis of variance table for grade of leather and illus- 
trates how the data were handled. A similar table was computed for all the 
other properties but is not included here for sake of brevity. The complete 
analysis of variance tables will be published elsewhere. Areas were deter- 
mined by lots and not on individual squares, so an analysis of variance was 


not made. From the analysis of variance tables the F values that were sig- 


nificant at the 5°; level or less were obtained, and these are summarized in 


lable V. 


Best tanning conditions for dialdehyde starch.—-From the analysis 
of variance tables and from the significant F values (Table V) the best tan- 
ning conditions, as shown by the various tests, were selected and are indi- 


cated in Table VI. The optimum tanning factors were considered to be those 


rABLE VI 


BEST* TANNING CONDITIONS AS SHOWN BY VARIOUS TESTS 


DAS 
Test lation M 


Grade 

Area yield tf 

Weight vield 

[Thickness y ield 

Stiffness 

Elongation at grain crack, tensile 
Elong ition at grain crac k, burst 
Load at grain crack, tensile 
Load at grain crat k, burst 
Elongation at rupture, tensile 


Elongation at rupture, burst 


Tear, 2 hole, initial, kg 
2 hold, initial, kg/ 


hole, maximum, | 


lear, 
lear, 2 
) 


lear, 2 hole, maximum, 


Tensile strength, kg 

Tensile strength, kg/cm? 

Burst strength, kg 

Burst strength, kg/cn 

Energy of rupture, tensile, kgcm 
Energy of rupture, tensile, kgem/ 
Energy of rupture, burst, kgem 
Energy of rupture, burst, kgem/cn 


Modulus ot ¢ lastic ity a kg ( m? 
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that gave the highest values for all the properties or tests, except stiffness 
and modulus. It should be borne in mind that the optimum or best condi- 
tions which result from these analyses are not necessarily the true optimum 
conditions. That is, these optimum conditions are only optimum for the 
four different variables and the levels of each used in these experiments. 
For example, in general, the condition with oil was greatly superior to that 
with no oil, although in each of these 24 analyses only one type of oil was 
used and only one amount of this particular type of oil. Therefore, no infer- 
ence can be made about all types of oil or different amounts of oil. In addi- 
tion, the raw stock used for this study was acetone-dehydrated; however, 
the influence of this factor was not evaluated. 

Inspe ction of lable VI cle arly shows that the best properties resulted from 
particular combinations of usually more than two tanning variables. In 
most cases the manner of dissolving the dialdehyde starch did not appear to 
be signihcant; thus this factor can be safely ignored because of its slight in- 
flue nce on le ather properties. This conclusion was base d on a constant time 
factor of 24 hours for the tannage, which permits sufficient time for solution 
of the DAS by Method B and tanning by the dissolved material. It has been 
noted that several hours were required for solid DAS to dissolve at room tem- 
perature in the tanning liquor at pH about 8. Hence in tanning for short 
periods of time the rate of solution of the solid DAS (Method B) may become 
the dominant factor. Solution of the material beforehand, either by auto- 
claving or by warming with alkaline agents (borax, bicarbonate, etc.), would 
be preferred for a rapid tannage with dialdehyde starch. 

Che use of Table VI is best illustrated by an example. Thus in the case of 
thickness vield the thickest leather resulted when dialdehyde starch of 96° 
oxidation was used at pH 10, allowing the solid to dissolve in the alkaline 
tan liquor, and oiling of the leather. Although not shown in the table, the 


flattest or thinnest leather came from tanning with 33°,, oxidized dialdehvde 


starch, at pH 8, without oiling This explains why the strength properties 


on a unit thickness or area basis were highest for the leathers made with this 
combination of tanning variables. Since the 33°; oxidation level dialdehyde 
starch in general produced the poorest quality leather (except tannage No. 
16 in Table 1), it can be eliminated as a satisfactory agent for tanning. With 
but few exceptions all the other properties were at a maximum when dialde- 
hyde starch of 967 oxidation (DAS-96) was used at pH 10, with oiling. This 
particular combination of tanning factors, 1.e., DAS-96, pH 10, and oil, was 
found to give the optimum with respect to the following characteristics: 
grade of leather, thickness yield or plumpness, flexibility, grain crackiness, 
stretch, tear strength, breaking load (tensile), burst strength, and energy of 
rupture. In two cases, load at grain crack (burst) and initial tear (kg), 
both the 967 and the 67°; oxidation levels produced optimum values. The 
area yield was highest for the tannage with DAS-67 added as the solid to the 
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tanning liquor at pH 10, and oiled. The best weight yield was noted under 
two sets of conditions. One was tannage with DAS-67 at pH 8 after oiling, 
and the other with DAS-33 at pH 10 after oiling. 

It is noted in Table VI that there is a high degree of correlation between 
the tensile and burst methods for measuring the strength, elongation, and 
energy of rupture of the leather. 


SUMMARY 


Pickled calfskins were dehydrated with acetone and cut into 314°" squares. 


These were combined randomly into lots of 10 squares each. A lot was then 
assigned at random to each of 24 tannages. The tanning variables included: 
a) dialdehyde starch of three oxidation levels, namely 33, 67, and 96°; ; 
b) two procedures for dissolving the dialdehyde starch; (c) tanning at two 
pH levels, namely 8 and 10; and (d) oiled and unoiled condition. After being 
tanned, the leathers in each lot were dried and evaluated. The data were 
treated statistically. In general the procedure for dissolving the dialdehyde 
starch did not appear to be significant in a 24-hr. tannage. The dialdehyde 
starch oxidized to the 330) level produced the flattest leather, Ww hich was of 
poor quality. Maximum leather quality was obtained with dialdehyde starch 
of the highest oxidation level, i.e., 9607. Tanning with DAS-96 (dialdehyde 
starch oxidized to the 96°; level) at pH 10 and oiling the leather was opti- 
mum with respect to the following leather characteristics: grade, thickness 
vield, flexibility, grain crackiness, stretch, tear strength, breaking load 
tensile), burst strength, and energy of rupture. Area yield was highest for 
tannage with DAS-67, added as the solid to the tanning liquor, at pH 10 and 
oiling of the leather. Optimum weight yield was noted in tannages with 
DAS-67 at pH 8 or DAS-33 at pH 10 after oiling. 
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SOLVENT EXTRACTION 
REPORT OF THE ALCA VEGETABLE LEATHER SUBCOMMITTEE 


C. A. BLair, Chairman A. N. Kay 
I. D. CLARK! H. R. MILLER 


S. Dani J. F. WaAGoNER 


R. M. Lotiar 


INTRODUCTION 


In June, 1955, the use of chloroform as a solvent for oils and greases in 
vege table le athe r was disc uss¢ data meeting of the ACA Vegetable Leather 
Committee \ number of leather chemists had questioned the use of chloro- 
form, contending that it gave misleading and incorrect results for oil and 


grease in vegetable leather, particularly sole leather. \ subcommittee con- 


sisting of I. D. Clarke, H. R. Miller, A. N. Kay, and C. A. Blair was ap- 


pointed to study the effect of using the Soxhlet extractor and the ASTM 


extractor. These extractors were permitted in Method B4 
| wo sample s ot le athe r were sent to the committee one sole leather 
Sample 1) and one upper leather (Sample 2). The results of the work are 


given in Table | 


Phe result of this work was the recommendation that a provisional method 
be adopted for solvent extract, using the Soxhlet extractor and petroleum 
ether (B.P. 50° C.-80° C.) as solvent for vegetable-tanned rough welting, 
sole leather, and rough belting leather. For other types of vegetable leather 
U.S. P. chloroform was to be used (Provisional Method B4, June, 1957). 

On June 17, 1956, the Vegetable Leather Committee instructed the sub- 


committee to investigate other solvents, evaporation loss of oiling constitu- 
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ents which may affect moisture determination, and solvent extraction and 
drying time. As these instructions were very broad, it was decided to in- 
vestigate other solvents first. Dr. Lollar assisted the committee by conducting 
some preliminary work. While using ligroine, hexane, chloroform, and 
carbon tetrachloride he found that all of these solvents extracted a material 
with a higher saponification value than the oil used. The chloroform extract 
had a much higher saponification value than any other solvent. The results 


of his work, which are shown in Table II, indicate that chloroform is not the 
proper solvent for sole leather. 


TABLE I 


PERCENT SOLVENT EXTRACTABLE PORTION IN LEATHER COMPONENTS 


Petroleum ether, B.P. 30°- 
60° C. 


Ligroine 

Hexane, B.P. 65°-67°( 

Chloroform, reagent 2 100 
Chloroform, anhydrous 100 


Carbon tetrachloride, 0.00 100.0 


reagent 


On the basis of the preliminary work, it was decided to make comparative 
extractions using: 


Petroleum ether Fisher E-139 B.P.—30°-60° C. 
Hexane Fisher H-291 B.P.—65 °-67° C. 
Chloroform Cm Br. so -01.5° C. 
4. Carbontetrachloride A.C.S. B.P. 76.8° C. 


i 
? 
> 
3 


STATISTICAL EXAMINATION OF THE DATA 


The data secured are shown in Table ITI. 


The experimental plan under which the work of the subcommittee was 
conducted was designed to provide that 
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a) An unbiased estimate could be made of the results secured to determine 


the effect of the four selected solvents upon the amount of solvent extractive 
in each leather. 


D 


An unbiased estimate could be made of the results secured to determine 


the within-day, the between-day, and the between-laboratory contribution 
to the precision Of reproducibility of the results secured. 


TABLE III 


DATA ON SOLVENT EXTRACTION OF LEATHER 





216 SOLVENT EXTRACTION 


The experimental plan did not contemplate any statistical comparison of 
the content of solvent extractives in the four different leathers. The same 
experimental plan was applied separately to each of four leathers selected 
by the subcommittee to be typical of leathers which might be analyzed by 
the solvent extraction procedure. 

The solvents used, petroleum ether, n-hexane, chloroform, and carbon 
tetrachloride, were selected as specific solvents on the basis of previous work; 
no attempt was to be made to generalize from the data secured with respect 
to the ability of other solvents to extract materials from leather. The labora- 
tories selected to participate in the work were regarded as a random sample 
of the larger group of laboratories that might use the method; the original 
experimental plan provided for four individual laboratories. Since one lab- 
oratory did not complete the experimental plan, the statistical examination 
of the data is based upon the work of three laboratories. 


The applicable analysis of variance for the experimental plan therefore is: 


Ir 


Between solvents 
Between laboratories 
Interaction: solvent by laboratories 
Daywise replic ation 
Within-day duplication 
otal 


This experimental plan provided that the within-day duplication source 


of variance provide only the desired information on the magnitude of this 
source of error. The proper error term for the main portion of the experiment 
is shown by the components of variance indicated above. It will be noted 
the solvent contribution to variance is estimated against the interaction as 
an error term, while the laboratory source of variance is estimated against 
the daywise replication as an error term. 


Table IV presents the statistical data which were secured from the experi- 
mental work by the subcommittee. Based upon the data in this table, the 
following conclusions may be drawn from the data secured by the committee: 


a) The four solvents have given dissimilar results on each of the four 
leathers, unless a chance occurrence which is very improbable has in fact 
occurred in these experiments. 

b) The three laboratories have given dissimilar results on three of the four 
leathers, unless a chance occurrence which is very improbable has in fact 


occurred in these experiments. 
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c) The statistical interaction is not significant on any of the four leathers; 
the four solvents did not give dissimilar results in the hands of the three 


laboratories. 


(d) The laboratory between-day replication results are not as consistent 
as the within-day duplication estimate of variance would suggest, unless a 
chance occurrence which is very improbable has in fact occurred. 


(e) All probability statements inherent in the above four conclusions are 


based upon the usual assumption that the critical F-ratio is the 5° level; 
to assist the reader, the data of Table IV present the appropriate tabular 


data for F-ratios taken from standard statistical tables. 


f) Examination of the components of variance and the data secured 
suggests: 

1. Petroleum ether and n-hexane give rather consistent results; this 
is of course logical, since the n-hexane is but a closer boiling fraction 
of the petroleum ether type of solvent. 

The two chlorinated solvents have given higher levels of solvent 
extractives, with chloroform giving the highest level on all four 
leathers. 

The precision of the method will leave much to be desired unless 
further committee work is done to ascertain the causes of the Ssig- 
nificant defect due to laboratories on three of the leathers, and the 
significant daywise effect on all leathers for all solvents. 

There is the possibility that examination of the procedures employed 
by laboratory 4 in comparison with those employed by laboratories 
1 and 3 might assist in the development of the necessary committee 
work indicated in item 3. Laboratories 1 and 3 were very close on 
leathers 1, 2, and 3, while laboratory 4 secured lower results on these 
leathers. No conclusions on interlaboratory concordance can be 
drawn for leather 4. 


g) While the data from laboratory 2 could not be included in the statistical 


examination, since this laboratory did not complete the experiment, it 


should be noted that the available data from laboratory 2 would fit into these 


same conclusions. With respect to the laboratory contribution to variability, 


laboratory 2 is similar to laboratory 1 and laboratory 3 on leathers 1, 3, and 


4: on leather 2, laboratory 2 would find higher solvent extractives than the 
’ £ 


other three laboratories. 


CONCLUSIONS 


The significance of the work conducted by the committee may be illustrated 
by consideration of the fact that one would expect two thirds of all values to 
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lie within plus or minus one standard deviation range from a true average or 
central tendency of normally distributed data. The components of variance 
for solvent and for laboratory given on the lower part of Table IV may be 
used to estimate the contribution of the solvent and the laboratory to the 
dispersion of analytical results, using the standard deviation as the dispersion 
estimate. 

Che largest Variance component for solvent, that S¢ cured on leather 4, is 
3.7008; this is equivalent to a standard deviation of 1.92°) extractive. The 
largest variance component for laboratory is 0.1441; this is equivalent to a 
standard deviation of 0.387. extractive. 

It seems to the Committee that it would be best to accept n-hexane as the 
solvent of choice Chen, the laboratory method could be studied in an at- 
tempt to lower the contribution of the laboratory to the variability of the 


re sults. 


APPENDIX 


COMMENTS ON STUDY OF SOLVENT EXTRACTION OF 
VEGETABLE LEATHER 


{STM Bu 


The data were analyzed in two ways. 


In the frst approach all methods (solvents) were included in a single, 
over-all analysis The model involved 16 sets of data (4 laboratories x 4 
methods) for each of 4 materials. For each material the average of all 16 
sets was computed. The data for each set were then plotted versus those 
averages. [The central point, u, of the fitted line, its slope, 2, and the scatter 
about the line, \ n), are tabulate d in Dable \ for all 16 sets, classified accord- 
ing to method and laboratory. The CCl, method stands out in two wavs: 


small V (») and small variation among laboratories, both in u and in 


rABLE A 
STATISTICAL ANALYSIS OF DATA 


RQ 09 OS 10 04 QS O09 j 5 5 O37 
9 09 10.08 5 OXR0 021 53 O15 
RQ Os 9 95 ¢ ( »? 900 O11 21 O00? 


R RS 9 &4 ; Q5 067 OOO 3 »?] 
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In view of the small number of materials included in the experiment, the 
significance of these results is questionable. To obtain further information, 
a second analysis was made. 


TABLE B 
STATISTICAL ANALYSIS OF DATA 


MS 


Source of Variation P.E N.H Chi CCl4 


l_aboratories 3 0645 0470 0460 0079 

Laboratories * 0203 0514 0482 0313 
materials 

Slopes 0018 0168 0075 0095 

V (n 3 0295 OO88 0686 0422 


20 





LEGEND Leather 3 


4 - Chi 
O - CCl, 
O - NH 
x - PE 





Leather 4 





AVERAGE BY METHOD (SOLVENT) 


, Leather 2 


+ / 


F ‘ga Leather 1 








1 ; A a at 
8 10 12 14 16 18 20 
AVERAGE OF 16 SETS 


FIGURE 1 Percent grease. Average values by method vs 


average value for each 
leather. 
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In the second approach, separate analyses were made for the + mtehods. 
Table B shows the analyses of variance, in which the laboratories * materials 
interaction is broken down into two parts: systematic differences in the 
slopes (6) of the laboratories, and random scatter about the individual 
response lines for each laboratory, V (yn). This analysis fails to show the 
differences in V (n) observed in the first analysis. The reason for this can be 
seen by examining Fig. 1. The leather with about 10°, solvent-extractive 
leather +) shows considerable scatter among the four solvents. The results 
for CCl, for this leather are, however, intermediate between those obtained 
by the other three solvents. Therefore, the CCl, points show less scatter 
with regard to the over-all solvent averages than the points corresponding 
to the other solvents 


It is not possible to decide, on the basis of these data, whether this apparent 
better behavior of the CCI, data is real or accidental. Table B shows a con- 
siderably smaller mean square for laboratories than the other solvents. On 
the other hand, even for these other solvents, the laboratory effect is not 
signihcant with respect to the random scatter V (n It is possible that 
leather + contains substances that interfere with the analysis by all solvents 


except CCl, but such a possibility is only speculation at this point. 


[here appears to be a need for further work, based on a much larger num- 


ber of leathers, to establish with reasonable certainty the relationship among 


the t solvents. 
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ABSTRACT 


This work was stimulated by interest in the determination of 
zirconium by the Mineral Leathers Committee of the American 
Leather Chemists Association. Following a review of some known 
gravimetric methods, an investigation was made of one recently re- 
ported using Tartrazine. Under the conditions described, direct 
weighing was not possible, some occlusion of titanium occurred at 
the preferred acidity, and complete precipitation did not take place 
in strongly acidic solutions, even though these were free from sul- 
fates. However, by suitable adjustment of the acidity and ignition 
of the washed precipitate at a high enough temperature, good results 
were obtained. These compared favorably with those found by 
other recognized methods. Hence Tartrazine can be utilized to ad- 
vantage in the analysis of leathers containing zirconium. 


meme PE wen HE me oe 


INTRODUCTION 


Early in 1959 the Mineral Leathers Committee decided to consider methods 
for analysis of zirconium in leather. At the Annual Meeting at Mackinac 
in June a program for immediate action was drawn up, the first step being 
to run independent determinations of zirconium and titanium in solutions 
containing only these heavy metals in known concentrations. The method 
to be followed was that suggested by the present authors in 1953 (1), 1.e., 
precipitation of zirconium and titanium together by means of p-hydroxy- 
phenyl arsonic acid, ignition to combined oxides, determination of TiO 
colorimetrically in another aliquot of the analytical solution, and calcula- 
tion of ZrO, by difference. We agreed to prepare the reference solutions for 


distribution to the committee members. After overcoming some unexpected 


difficulties we obtained four stable solutions, A, B, C, and X, containing 
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different ratios of these metals. We found it necessary to eliminate sulfates 
by ashing and carbonate fusion in order to secure accurate results in the 
colorimetric determination of T1O,. This would not be achieved when using 
a wet oxidation, suggested as an alternative method for preparing an analyt- 
ical solution from leather. 


Reference solutions A, B, and C were sampled to those interested. The 
results will be reported in detail elsewhere, but it can be stated here that 
good agreement was obtained for both ZrO, and TiQ.. 


REVIEW OF KNOWN GRAVIMETRIC METHODS 


While this analytical work was in progress we decided that it might be of 
interest to make a general review of the gravimetric methods available for 
the determination of zirconium, some of which are widely utilized in industrial 
practice today. When only zirconium salts are present in the solution, the 
simplest method is to precipitate with ammonia, wash thoroughly, dry, and 
ignite to ZrO... Many pioneer investigations were concerned with prior sepa- 
ration of other metals which would also precipitate along with zirconium 
when using ammonia or even more selective reagents. It was necessary to 
differentiate from impurities such as iron, titanium, aluminum, vanadium, 
thorium, and the rare earths, particularly when analyzing for zirconium in 
mineral ores. The classical methods for gravimetric determination were 
summarized by Furman in 1939 in Scott’s Standard Methods of Chemical 
{nalysis (2). The reagents used were cupferron (ammonium salt of nitro- 
sophenylhydroxylamine), selenious acid, ammonium phosphate, and phenyl- 
arsonic acid. Reference is made to the presence of hafnium in small amounts 
in all naturally occurring minerals containing zirconium, and this is precipt- 
tated along with zirconium by all these reagents, but the residue on ignition 
is calculated as if only zirconium oxide is present. Brief comments on these 


me thods are given be low 


lhe use of cupferron requires a double precipitation, first with ammonia 
to remove alkali salts, then with the reagent. Iron has to be previously re- 
moved from the solution. The precipitate also contains titanium and any rare 
earths present, which must be determined separately and deducted from the 


total residue after ignition, giving ZrO, by difference. 


Che solution for selenious acid precipitation must be free from phosphate 
and sulfate. This method also requires a double precipitation, first adding 


the reagent directly, then repeating after the precipitate has been taken up 


in hydrochloric acid and the solution treated with hydrogen peroxide to keep 


the titanium in solution. The washed precipitate is ignited directly to ZrQ,. 


lhe solution for precipitation with ammonium phosphate is made strongly 
acidic (3.6N) with sulfuric acid and is also treated with hydrogen peroxide. 
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The washed precipitate is ignited carefully to ZrP.O;, and a factor is used to 
convert to ZrO,. The presence of Hf introduces some uncertainty as to the 
exact factor which should be used in this calculation. 

Phenyl arsonic acid is more selective than some of the other reagents 
tried, but the solution must be acidified with hydrochloric acid and also 
treated with hydrogen peroxide to keep the titanium in solution. Simple 
ignition of the precipitate “gives results which are a little high, due to reten- 
tion of arsenic, but if the ignition is finished over the blast in a current of 
hydrogen the results are correct.”’ 


In addition to these standard methods many other reagents for the precipi- 


tation of zirconium have been described in the literature. In our experience 
one of the most useful has been p-hydroxyphenyl arsonic acid, described in 
1938 by Simpson and Chandlee (3). This method was first developed with 
the object of securing a selective reagent for titanium, but it was found to be 
excellent also for zirconium. These metals were separated by adding hydro- 
gen peroxide to the solution before adding the reagent, as utilized in some of 
the above methods. The use of mandelic acid (phenylglycolic acid) was 
first suggested in 1947 by Kumins (4), and this has been found to be a good 
selective reagent for zirconium by many analysts, for example, Hahn (5), 
and Hill and Miles (6). Since precipitation is not complete in the presence 
of more than a small amount of sulfates, in some cases a double precipitation 
is required, first with ammonia, then with the reagent. An improvement 
over the use of mandelic acid was effected by utilizing substituted mandelic 
acids, which give precipitates of greater bulk for the same amount of zir- 
conium, but which are more expensive. A series of glycolic acid derivatives 
of this type were investigated in 1949 by Oesper and Klingenberg (7). They 
selected p-bromo- and p-chloromandelic acid, in this order of preference, 
over mandelic acid alone. The precipitate obtained with the latter consists 
of zirconium tetramandelate, but this is appreciably soluble in water so that 
washing must be carried out with a hot solution of 2°; hydrochloric acid plus 
5% mandelic acid, making it impossible to weigh the precipitate directly 
before ignition. The corresponding tetrahalomandelates can be washed with 
water without loss of zirconium. Hence they found it possible to weigh these 
directly when precipitated from pure zirconyl chloride solutions although not 
from solutions prepared from alloy and ore samples. This procedure was 
utilized in 1951 by Hahn (8) to determine zirconium-hafnium ratios in pure 
solutions of the oxychlorides. Under properly controlled conditions he 
obtained precipitates corresponding to the theoretical composition, Zr 
(C,H,O,Br), and Hf(C;H,O,Br),. These were dried at 120°-130°C., weighed, 
ignited to the oxide, and weighed again. From these data the hafnium 
content of any mixture could be calculated. Precipitates of theoretical 
composition were obtained only in hot solutions about 2N in hydrochloric 
acid and using a two- to three-fold excess of p-bromomandelic acid. The 
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presence of a certain amount of free sulfuric acid aided in obtaining precipi- 
tates of constant composition. The time for complete analysis was only one- 
fourth of that required for spectrographic analysis by the selenite method, 
and the results compared favorably with the latter. In 1955 Papucci and 
Klingenberg (9) confirmed the merits of p-bromo- and p-chloromandelic 
acids for determining zirconium in magnesium alloys. They secured much 
faster results than by the phosphate method, and these were the same as 
those found by the colorimetric method using Alizarin Red S. 

Most of these methods were developed for recovery of zirconium from 
minerals containing other inorganic metals or in connection with the deter- 
mination of metallic zirconium in various alloys. In the field of leather and 
tanning materials the problem is usually a simpler one, even though a con- 
siderable number of elements may be present in, for example, finished white 
leather tanned with zirconium. An exploratory scheme for quantitative 
examination of a system of this type was described in June, 1952, by the 
present authors (10 Chis was based primarily on separation of individual 
metals following the carbonate fusion and on precipitation of appropriate 
solutions with ammonia or p-hydroxyphenyl arsonic acid. Later in the 
same year a review was made in France by Grach (11), who listed nine pos- 
sible methods of zirconium analysis and selected those based on ammonium 
phosphate or mandelic acid 

Within the last vear or so a number of new gravimetric methods have been 
suggested, including the use of Tartrazine by Batulescu and Turcu (12), of 
thiodiglycolic acid (13) and of thiomalic acid (14) by Sant and Sant, and of 
precipitation with p-chloromandelic acid followed by determination of zir- 
conium as the alizarin lake by Evans, Hrobar, and Patterson (15). We were 
intrigued by the proposed use of l artrazine, as it was claimed that it could 
be used to precipitate zirconium selectively in presence of titanium and that 
the precipitate could be dried and weighed directly without requiring igni- 
tion. We decided to apply this method to the determination of zirconium 
in tanning solutions, and this investigation constitutes most of the original 
work reported in this paper 

Since this paper was presented, a comprehensive review of “The Analytical 
Chemistry of Zirconium” by G. W. C. Milner and J. W. Edwards (16) came 


to our attention. In addition, a paper on “The Determination of Zirconium 


with Benzoylphenylhydroxylamine” by D. E. Ryan (17) has since been pub- 


lished. In both cases reference is made to the Tartrazine method selected for 
further study in this investigation. 


PRECIPITATION OF ZIRCONIUM WITH TARTRAZINE 


The method described by Baiulescu and Turcu in Bucharest, Roumania, 
12) was suggested by observations on the precipitating action of certain 
types of mono-azo dyestuffs for zirconium and hafnium. They reported that 
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a 2% aqueous solution of Tartrazine gave an immediate precipitate with a 


solution of zirconium nitrate or oxychloride in an acidic solution at pH 1 or 


Ho¢— N SO;Na 
NaO3S N=N—C. ON 


| 
COONa 


lower. On filtering, washing, and igniting, consistent results for ZrO, were 
obtained, reproduced in Table I. 


TABLE I 
TARTRAZINE METHOD BY BAIULE 


Volume of ZrOCl, Zr 
solution Calculated 


ml g 


0.0050 0050 
0.0100 0099 
0.0100 0100 
0.0100 0100 
0.0125 0126 
0.0125 0125 
0.0150 0150 
0.0200 0200 
0.0250 0249 
0.0300 0298 


Acta, 21, 34 (1959 


TABLE II 
DIRECT WEIGHING METHOD OF BAIULES¢ 


Volume of 
ZrO(NOs3)2 
solution Complex 
ml. 


5 0171 00558 00558 
0169 00558 00552 
0342 01116 01117 
0340 01116 0111 
0513 01674 01675 
0510 01674 01665 
0684 02232 (2233 


0680 02232 0222 
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In another series the precipitates were dried at 110°C. for 1 hour and 
weighed. By calculation using the factor 0.32653, corresponding to the for- 
mula Zr,(Tartrazine) (OOH),, consistent results were also claimed, shown 
in Table Il, suggesting that direct weighing of the precipitate is feasible. 
lons which frequently occur along with zirconium were tested for their re- 
action with Tartrazine, and sixteen tried gave negative results: Al, Ti, U, 
La, Ce, K, Cd, Zn, Co, Ni, Cu, Mg, Na, Li, Fe, and Ca. It was noted that 


the reaction is masked by sulfate and by tartaric or citric acids. 


Qualitative tests.-_We secured a sample of F.D. & C. Yellow No. 5 
Certihed (640 Tartrazine) from H. Kohnstamm & Co., Inc., and this was used 
in all our experiments without purification. In preliminary qualitative tests 
we confirmed the precipitating action of Tartrazine for zirconium oxychloride 
and noted the great sensitivity of this reagent to the presence of sulfates. 
However, we were surprised to find that even a solution containing no sulfates 
which was made strongly acid with hydrochloric acid gave no precipitate 
with Tartrazine. This was contradictory to the report by Baiulescu and Turcu 
but led us to test weaker acid solutions, when precipitation occurred as pre- 
dicted 


Quantitative tests. Direct drying at 110°C.—-Quantitative measure- 
ments were then begun on three solutions, A, B, and C, prepared to contain 
0.400, 0.500, and 0.350 g. ZrO, 100 ml., respectively. The details of the 


procedure used were briefly as follows: 50 ml. of the test solution were pipetted 


into a 250-ml. beaker, diluted with an equal volume of water at about 25°C., 


> 


then 15 ml. of the 2°) solution of Tartrazine were added. The precipitate 


which formed immediately was allowed to settle, then 10 ml. more dye 
solution were added to test for completeness of precipitation in the cold, and 


25 ml. more after warming on the steam bath to 75°-80°C. After holding 


overnight at this temperature the supernatant liquor was clear and was 


TABLE Ill 


DIRECT WEIGHING OF PRECIPITATI 


tt 100°C 
1 hour 5 5 7325 7 0.5030 
hour 
tf 242° 
1 ho 


72 hours 
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hltered through a weighed Gooch, washing with hot water until a very pale 
yellow color was obtained. Tests were run in duplicate on each solution, and 
the residues after washing were dried carefully at gradually increasing tem- 
perature in an endeavor to weigh directly without ignition. The results are 
shown in Table III. It is obvious that the weights at 100°C. were not con- 
stant, nor even those at 112°C. (Recommended conditions: 1 hour at 110°C.) 
The conversion factor given was applied to the values obtained after 1 hour 
at 112°C. as well as to those maintained at this temperature for 72 hours, 
with the results shown in Table IV. The values found with this conversion 


TABLE IV 


APPLICATION OF CONVERSION FACTOR 


1¢ 112° 


1 hour 3 0.963 


72 hours ] 0.950 


wctor to ZrOz 
At 112° 


1 hour 3 373 165 0.469 3 0.314 
2 hours 3 458 0.461 307 0.310 


/ 


factor were not correct, even though the duplicates with Solutions B and C 
were good checks. 

The residues were then heated over a low flame, placed in a muffle furnace 
at 600°C. for 3 hours, cooled, and weighed. They were replaced in the 
muffle and held for 1 hour at 1000°C., cooled, and weighed. The results 
calculated as ZrO, are shown in Table V, in comparison with values obtained 


TABLE V 
rARTRAZINE PRECIPITATE IGNITED TO ZrO 


Solution B 


srams ZrO2/100 ml 


600°C. 519 
1000°¢ 197 


b-hydroxy phen 
arsonic acid 

ZrO, + TiO 3 0.538 0 389 

TiO» 0.038 0.045 

ZrO» (by diff 0.500 0.344 
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using oul standard method. Hence it was necessary to ignite to secure con- 
sistent duplicate results, and when 1000°C. was used, the figures were in 
good agreement with those found by our usual method and almost identical 
with the values for the solutions as pre pared. 

We concluded, therefore, that the use of Tartrazine as a precipitant did not 
allow direct weighing, but that it showed distinct promise when the precipitate 


was ignited to the oxide at 1000°C. 


Concentration of acid.—-In the work described by Baiulescu and Turcu “the 
pH of precipitation was 1, but precipitation was also complete in stronger 
acid medium.” In view of the results obtained in our qualitative tests we 
ran a series of precipitations increasing the normality of the solution to which 
the 2° ( lartrazine solution was added. Vhis work was carried out on Solu- 
tion X which was prepared to contain 0.300 g. ZrO, 100 ml. In the initial 
experiments we found a tendency to channel while washing with suction 
in the Gooch, sO We decided to change to a hiter papel without suction and 
to reduce the amount of analytical solution to 25 ml. This was diluted with 
100 ml. of water containing the required amount of hydrochloric acid or 
caustic soda to give the normality desired. Fifty ml. of Tartrazine solution 
were then added, and the mixture was allowed to stand at S8O°C. overnight, 


hltered and washed with hot water The results are given in Table VI 


rABLE VI 
EFFECT OF ACID CONCENTRATION ON PRECIPITATION 
SOLUTION X 


0 320 
0.324 
0 790 
0 188 


O OS0 


and indicate that a serous drop in the amount of precipitate occurs as the 


acid concentration is increased. We then tried to define more exactly the 
limits of normality within which quantitative precipitation may occur and 
in these experiments washed with hot dilute acid of the same normality as 
the final mixture before filtration. The values obtained are indicated on the 
curve shown in Fig. 1. The general trend is clearly evident and shows a 
steady reduction in the amount of precipitate as the acid concentration is 
increased. The upper limit seemed to be in the vicinity of 0.33.N, and further 


tests were run to define the lower limit. 
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| | 


N 2N 
NORMALITY OF SOLUTION BEFORE ADDING REAGENT 


FIGURE 1.—Effect of increasing normality act 1 Tartrazine precipitate fron 


Solution X 


\ complicating factor showed up in this series of experiments when it was 
demonstrated that some TiO, was being precipitated along with the zir- 
conium in these lower acid concentrations. This was found quantitatively 
by fusing the ignited oxides in the usual way, dissolving up, and determining 
titanium colorimetrically. The first set of results is given in Table VII 


TABLE VII 
OCCLUSION OF TITANIUM AT LOW NORMALITY OF SOLUTION 
SOLUTION X 





Normality of 
Solution g. ppt./100 ml 


0.50 0.266 000 
0.33 0.293 000 
0.10 0.316 015 
0.0 
0.0 


0.329 026 


5 
2 0.331 030 


and was followed up by replicate determinations shown in Table VIII. The 
values are plotted diagrammatically in Fig. 2 and show that the lower limit for 
selective precipitation of ZrO, was about 0.2N. The amount of titanium 
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occluded is not significant at this or higher normalities, but it becomes appre- 


ciable at 0.1.N and increases at still lower acid concentrations. 


TABLE VIII 
OCCLUSION OF TITANIUM AT LOW NORMALITY OF SOLUTION 


SOLUTION X 


0.245, 0.245 000 
0.286, 0.280 000 
0.283 O00 
0.299. 0.300 003, 
0 286 O00 
0.304, 0.302 O06, 
0.304, 0.316 009, 
0.301, 0.314 017, 
0.314, 0.314 021, 


. ©. 321 022, 


ae 0.3 0 
TY OF SOLUTION BEFORE ADDING REAGENT 


Effect of occlusionTi of O, at low normality. 
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We next endeavored to hold the titanium in solution with peroxide during 
precipitation of the zirconium with Tartrazine, but this approach was not 
possible since the peroxide interfered with this precipitation, in some cases 
preventing it completely. 

In reviewing the promising results secured initially on Solutions A, B, and 
C in the light of this effect of acid concentration we titrated these solutions 
and found normalities in the range 0.88 to 1.14. With the initial dilution 
these would fall in the range 0.44 to 0.57N, which might be expected to cause 
low values. However, it should be noted that the first precipitates were 
washed with distilled water as recommended, while in recent experiments 
these were washed with the appropriate concentration of acid. To check this 
point, 25-ml. samples of Solution B were precipitated at an acidity of 0.5N, 
and a direct comparison was run on these methods of washing. The values 
found by washing with hot water were 0.496, 0.496 g./100 ml., while the 
corresponding figures with the acid wash were a little lower at 0.492, 0.489. 
\s expected at this acidity, no titanium was occluded in any of these precipi- 
tates. In this instance we conhrmed the good results obtained initially on 
washing with water and noted that the figures were appreciably lower when 
washing with dilute acid. This effect of acid-washing was even more pro- 
nounced when precipitating Solution X at 0.5N, possibly because the bulk 
of precipitate was considerably smaller. This experiment demonstrated that 
when the precipitate is washed with water, the upper limit of acidity may be 
extended as far as 0.5N. 

Based on this work on the effect of acid concentration we concluded that 
a) the minimum value of 0.1N recommended (approximately pH 1) 1s too 
low, since some occlusion of titanium occurs; (4) more accurate values can 
be obtained by operating in the range 0.2 to 0.5N under controlled condi- 
tions; and (c) when more strongly acid solutions than this are used, precipi- 


tation may not be complete. 


Conditions of precipitation —While work on acid concentration was in 


progress the conditions of precipitation were studied beginning at an acidity 


of 0.2N, allowing the solutions to stand under cold and hot conditions for 1 
hour, + hours, and overnight before hltration. Washing was carried out with 
hydrochloric acid of the same normality as the solution after dilution with the 
reagent. \fter ignition the oxide residues were fused, dissolved up, and ti- 
tanium determined colorimetrically. The results are shown in Table IX. 
They indicate that less titanium is occluded under these conditions when 
the solution is allowed to remain cold rather than when heated and that there 
is no merit in letting the solution stand more than 1 hour before filtration. 


E fect of silica.—Silica was not included in the original list of cations which 
may occur along with zirconium, but it is present in the cheaper zirconium 


tanning materials now commercially available and can also be present in the 
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ash of leathers given clay as a filler. Preliminary experiments indicated that 
the presence of silica did not interfere with the use of Tartrazine to precipitate 
zirconium. 


TABLE IX 
CONDITIONS OF PRECIPITATION AT ACIDITY 


SOLUTION X 


Discussion. — Reviewing the [Tartrazine method in the light of the evi- 
dence presented here, it is apparent that on further investigation it did not 
vive as clear-cut results as those originally reported. Under the procedures 
described we could not get consistent fgures by direct weighing, and the 
values were inaccurate using the factor designated. At the minimum acidity 
specihed (pH 1) we found some occlusion of titanium, while precipitation was 
not complete when the acid concentration was increased over 0.5N. How- 
ever, evidence was obtained that, by adjustment of conditions to control 
the acidity at the time of precipitation and subsequent ignition of the washed 
precipitate, [artrazine is of definite interest for the analysis of leathers con- 
taining zirconium. Moreover, the reaction may be carried out at room tem- 
perature, and hiltration may be begun in 1 hour, so that this can be the basis 
for a rapid method which is outlined at the end of this paper. 


COMPARISON WITH p-HYDROXYPHENYL ARSONIC ACID 


The values obtained with Tartrazine under optimum conditions on the 


whole resemble closely the figures found for the same solutions using p- 


hydroxyphenyl arsonic acid. In the original form in which this latter method 
was published any titamium present was held in solution by treatment with 
peroxide, and the zirconium was precipitated alone by the arsonic acid. This 


is a good approach when it is desired to determine only zirconium, but in 
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analyzing some leathers, especially white leathers, we normally wish to deter- 
mine both TiO, and ZrO,. Hence we prefer to precipitate both together and 
run TiO, colorimetrically. However, we decided to compare the peroxide 
treatment on some of these solutions. The results obtained are given in Table 
X and show reasonably good agreement, with very little occlusion of titanium. 


rABLE X 
p-HYDROXYPHENYL ARSONIC ACID 


SOLUTION X 


ZrO. + TiOg 317, 3 0.293, 0.298, 0.300 
TiO, 0.027, 0.026 0.003, 0.005, 0.001 
ZrO. (bv ditt 0.290, 0.298 0.290, 0.293, 0.298 


PRECIPITATION WITH SELECTED REAGENTS 


Finally we selected some of the preferred methods described in the litera- 
ture and ran one series of precipitations with Solution B. The results are 
summarized in Table XI. Further work would be required to make more 


TABLE XI 


SELECTED REAGENTS 
SOLUTION B 


p-hydroxyphenyl 38, 0.53 0.036, 0.038 
arsoni ac id 

lartrazine : 496 nil 

Mandelic acid 507, il 

Thiomalic acid . é 0.021, 0.024 


rigorous comparisons. However, when following these procedures as recom- 
mended we found some occlusion of titanium with thiomalic acid, but none 
with mandelic acid. The latter seems to give slightly higher results than those 
found with p-hydroxyphenyl arsonic acid or with Tartrazine. It was not 


possible to include p-chloro- or p-bromomandelic acid in this comparison, 


but the evidence in the literature is that they are superior to mandelic acid. 
The trend today is to change from gravimetric methods to those depending 
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on measurements by specialized instruments. When these are available in 
research associations and larger laboratories, there can be a marked saving 
in time without sacrifce of accuracy. However, we believe there is still 
merit in a good gravimetric method which can be run through simply in the 


laboratory facilities normally available in progressive tanneries. 


OUTLINE OF SUGGESTED METHOD 


Weigh accurately 3-5 grams of leather, ash at 600°C., and proceed as 
described in reference (1) p. 357, fusing, taking up in water, dissolving in- 
solubles in dilute hydrochloric acid, and making up to 500 ml. to constitute 
Solution B. 

Transfer a 25-ml. aliquot to a 250-ml. beaker, add 50 ml. water and 0.5 
ml. of 1©; phenolphthalein solution, then titrate with N NaOH to determine 
acidity 

Transfer a 50-ml. aliquot to a 250-ml. beaker, and adjust with the calcu- 
lated amount of standardized caustic soda or hydrochloric acid plus enough 
distilled water to give 125 ml. solution showing an acidity of 0.33N. Add 50 
ml. of a 2, solution of Tartrazine at room temperature (25°-30°C.) while 
stirring, and allow the precipitate to settle for 1 hour. Filter through What- 
man #40 paper, and wash with water at room temperature until the filtrate 
is pale yellow and free from acid. Transfer paper and contents to a weighed 
porcelain dish, dry, and ignite to constant weight, using a Fisher burner or 
muffle furnace at 1000°C. for 1 hour. Cool and weigh. 


Residue x 10 = 100 
Percent ZrO 


Weight of sample 
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DISCUSSION 


GENE KimpeEL: If vou have occasion to review the leather literature on 
this subject, you will find that the major contributors have been the authors 
of this paper. We in the leather held are deeply indebted to them for laying 
the groundwork for the analysis of zirconium in leather and also for some of 
the chemistry of zirconium, particularly in view of the fact that zirconium 
tannages and retannages seem to have become increasingly popular. 

I think that they have done a good job in reviewing the different classical 
gravimetric methods for analyzing for zirconium, and they have evidently 
evaluated them very well because the method they have come up with, and 
which the Leather Mineral Analysis Committee is checking, seems to be a 
very good method, and agreement among the six or seven laboratories that 
have run the test has been very good. 

We are also indebted to Dr. Somerville for keeping a sharp eye on any new 
methods that come out in the literature. 

I think this method he picked out to investigate was interesting in that it 
mentioned that it was possible to get good results by simply drying the pre- 
cipitate in an oven and we ighing as such. \s it turned out, this was not the 
case. But again I think they should be commended for pursuing the subject 
further and determining what conditions are necessary for working out a 
good method for this specihc reagent for Zirconium 

It was interesting to note that they found that if the acidity was too high, 
the precipitation was incomplete. And if it was too low, the re was occlusion 
of titanium. 

One question I would like to ask: Did you check this occlusion of titanium 
phenomenon with any of the other cations that might be present in the leather 


analysis? 


Dr. SoMERVILLE: We did not check those listed by the original authors, 
except titanium, because we were naturally most interested in it. We also 


checked silica, but no othe rs. 


Mr. Kimpeet: Do you think this method might, if pursued a little further, 
show some uniqueness 1n that, since it uses a specihc reagent, it might show 


that it is a little better method than the p-hydroxyphenyl arsonic acid method ? 


Dr. SomMERVILLE: We consider it equally as good, and it might be faster, 
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Brief 


Joseru N. Boyp earned his B.S. in Mathematics at Texas A. & M. College 
in 1948 and his M.S. in Statistics at the Institute of Statistics of the Uni- 
versity of North Carolina in 1950. Formerly chief statistician at the U. S. 
Naval Mine Defense Laboratory, Panama City, Florida, he has been since 
September, 1959, a consulting statistician for both the Eastern and Northern 
Utilization Research and Development Divisions of the U. S. Department of 
Agriculture Mr. Boyd is assigned to Biometrical Services, Office of the 


\dministrator, Agricultural Research Service, U. S. Dept. of Agriculture, 
in Beltsville, Marvland 


Ika D. CLARKE 1s a graduate of Butler College, Indianapolis, Indiana. 
He retired in 1957 after 40 years with the U. S. Department of Agriculture, 
hrst in the Leather and Paper Laboratory of the Bureau of Chemistry in 
Washington and from 1941 on in the Hides, Tanning Materials, and Leather 
Section of the Eastern Utilization Research Laboratory in Philadelphia. 
\n ALCA member since 1920, he has been the author or coauthor of dozens 
of contributions to /4LCA. Even in his well-earned retirement he continues 


to serve us as abstracter of Das Leder 


Mrs. JEANNE G. FEE 1s engaged in research on the physical properties of 


hide and leather at the Eastern Regional Research Laboratory of the U. S. 
Department of Agriculture \ 1952 graduate of Davis and Elkins College, 
Elkins, West Virginia, she was on the staff of the National Bureau of Stand- 


ards for two years before assuming her present position 


Dr. Epwarp M. FILAcHIoNne is Supervisor of the Hide Modification Unit 
of the Hides, Tanning Materials and Leather Section of the Eastern Utiliza- 
tion Research Branch, U.S. Department of Agriculture. He received his B. S. 
degree from the University of Illinois and his Ph. D. degree from Northwestern 
University. After six years of teaching and industrial research he joined the 
staff of the U.S.D.A.’s Philadelphia laboratory in 1941. His previous research 
and publications have been primarily in the held of organic synthesis. Since 


1951 he has been conducting research in the teld of leather chemistry. He 


joined ALCA in 1955. 


Epwarp H. Harris, Jr. obtained a B.A. degree from LaSalle College, 
Philadelphia, in 1950. He joined the Eastern Utilization Research Branch, 
U.S. Department of Agriculture, in 1942 and worked on lactic acid and its 
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derivatives. In 1951 he was transferred to the unit on chemical modification 


of hide proteins in the Hides, Tanning Materials and Leather Section. 


Dr. Josep NaGuski.—-See the February, 1961, /ALCA. 


[an C. SoMERVILLE obtained his B.Sc. and Ph.D. degrees at the University 
of Edinburgh, Scotland. He has been with the Rohm & Haas Company for 
thirty years and is head of their Research and Development Laboratory on 
Leather Chemicals. His contributions to /4LCA include papers on sulfiting 
of quebracho, on syntans, and on zirconium tannage. He joined ALCA in 
1935 and received the Alsop Award in 1950. 


Jesse Wenpkos has been associated with the Rohm & Haas Company 
for thirty years, most of the time in charge of the analytical section of the 
Leather Chemicals Laboratory. He has been coauthor with Dr. Somerville 
of several papers on the analysis of zirconium tanning materials and leathers 
and has served on the Mineral Tannage Committee of our Association for 
eight years. 


Dr. Lee P. Wrrnauer.—-See the February, 1961, /ALCA. 


Russia, we are now told, concentrates to a m ich greater extent upo! the traini ig ol 
engineers than we do here in America. But in Russia practically all the physical scientists 
ire engaged in teaching and research, with almost none going into industry and manage 
ment. Engineers, on the other hand, are used to a much wider extent in management and 
administration than they are here in the United States. Whereas in America many chem 
ists, for instance, find occupation in “applied chemistry” with drug concerns and other in 
dustrial organizations, in Russia these positions are filled with chemical engin 
fact, the Russian economy is largely run by people trained as engineers 

Eric A. Walker “Engineers and/or Scientists Journa f Engineerin 
Vol. 51, No. 5, Feb. 1, 1961 Reprinted by permission of the American 


Engineering Education 


Whatever the reason, we seem, here in America, to be turning more and more to phys 
cists and chemists and the like for jobs that involve design and utilization—jobs for which 
they are not prepared and for which engineers are prepared. A design problem does not 
become something else simply because we assign it to a scientist rather than to an engineer 
Nor does a further multiplication of knowledge eliminate the need to solve the problem 
We must recognize that knowledge, in and of itself, is sterile and useless. It becomes im 
portant only after it has been put to use in the affairs of man. This is the job for which 
engineers are specifically trained. This is the work to which they are committed. No one 
else can do it as well as they. 

Eric A. Walker. ‘‘Engineers and/or Scientists." Journal of Engineering Education 

Vol. 51, No. 5, Feb. 1, 1961. Reprinted by permission of the American Society 


Engineering Education 
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FIFTY-SEVENTH ANNUAL MEETING 


The Fifty-seventh Annual Meeting of the Association will be held in 
Washington, D. C., at the Shoreham Hotel, August 20-25, 1961. Chis 
will be a joint meeting with the International Union of Leather Chemists 


societies. 
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Mechanical Properties of Wool Keratin and Its Molecular Con- 
figuration. M. Feughelman and A. Haly. Kolloid Z., 168 (2), 107-15; 
abstr. in J. Soc. Dyers Colourists, 77, 40 (1961).—The relationship between 
the amount of supercontraction at the end of the first and final stages of a 
wool fiber in concentrated LiBr and the mechanical properties of the fiber at 
these stages in the LiBr solution is explained in terms of a simple structural 
model. This requires two types of zones of different thermal stability along 
the microfibrils in the keratin. One zone, comprising about 36° of the micro- 
fibrils, unfolds unimpeded by bulky side chains, and the remaining 64% may 
be unfolded by overcoming steric hindrance and causing irreversible break- 
down of bonds. The model can be used to explain the load-extension behavior 
and other mechanical properties of single wool fibers. C.L.D. 


Study of Leather Breakages by Acoustical Tests. G. Toth and J 
Orkényi. Bér- és Cipé6technika, 10, 1-4 (1960); Hung. Tech. Abstr.. 12, 143 
(1960) —Leather breakage tests were carried out using 10,000-fold amplifica- 
tion. Fiber breakage was heard distinctly and its crackle could be recorded 
on tape or photographed by an ose illograph. On the basis of the photographs 


it was possible to make a comparison of the cross-sectional area of fiber break- 
ages per min. As the load was increased. the cross section of the fiber breakages 
per min. also increased to a great extent. A phenomenon similar to relaxation 
was observed following fatiguing of long duration. A direct relation exists be- 
tween the logarithms of breakage times and breakage loads. Tests show the 
difference between the fatiguing and the breakage procedures: sections smalle1 
than fiber fascia size break one after the other during the fatiguing procedure 
while when determining the breakage strength. large numbers of fibers fascia 
break at an increasing rate. 


Surface Tension and Adsorption Studies on Myrobalans Extracts. 
K. J. Searia and S. K. Barat. Bull. Central Leather Research Inst.. Madras. 7. 
147-55 (1960).—Myrobalans nuts were extracted with water and with methanol. 
The methanol extract was evaporated to dryness and redissolved in water; this 
extract differed from the aqueous extract by being almost free from salts. 
The surface tensions of both extracts were measured with a De Nouv tensi- 
meter at concentrations of about 2 to 98 @. solids per |. The surface tension 
declined with increasing concentration, to a minimum at about 50 ¢. per I. 
for the aqueous extract. and at about 60 g. per |. for the methanol extract. 
Determinations of adsorption on charcoal showed that adsorption increased 
with concentration to maxima that agreed very roughly with the surface ten- 
sion minima; the aqueous extract adsorption curve gave a second. unexplained 
maximum at still higher concentrations. Analyses of the solutions showed that 
very little nontannin was adsorbed. These data indicate that mvrobalans tannin 
acts like a typical association colloid. with a critical micelle concentration of 


about 12 ge. solids per I. H.B.M. 
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A Note on the Demineralization of Sharkskins. D. R. Krishnan and 

S. K. Barat. Bull. Central Leather Research Inst... Madras. 4, 163 (1960). 
The collagen of sharkskin is more sensitive to acid and alkali than mammalian 
collagen. The calcareous horny layer of sharkskin can be removed in 1—1.5 hr. 
by treatment with saturated NaCl solution containing 206¢ of concentrated 
HCl (sp. gr. 1.19) without damaging the skin proper. The solution can be 
reused repeatedly. The skins are neutralized with NaHCO, in saturated brine. 

H.B.M. 


Manufacture of Shrunken Grain Kid Leather from Goatskin with 
Indigenous Tanning Materials. J. C. Deb, P. Ramakrishnan. and Y. Nayu- 
damma. Bull. Central Leather Research Inst... Madras. 7. 156-62 (1960). 
Large or damaged goatskins. not suitable for glazed kid, are well opened up 
y drastic liming (in paint 2 days followed by liming for 6 days) and bating 
overnight, ending at LOO°F.). The bated skins are beamed on the flesh side to 
remove excess water. Shrinking is done with a mixture of myrobalans powder, 
mvyrobalans extract. salt. and formie acid. in a heated drum (100°F.). The 
ult is added first. then the skins, then the myrobalans powder. and then 
he extract and formic acid in 3067 float. After 3 hr. the skins are washed. 
horsed. and Cr tanned. After shaving. the skins are bleached with oxalic acid. 
eutralized fatliquored, struck out by hand. oiled on the grain side and dried. 
Procedures are given for finishing with resin-wax finish or with a glazing 


finish H.B.M. 


Facts Regarding the Paste-Drying of Box Sides. H. Schmid. Tanner 
India). 15, 215-17 (1960)—Use of various proprietary materials in Cr 
tanning. neutralizing, retanning. and fatliquoring is described. It is stated that 
cod ol products have an adverse effect on tightness of pasted leather. The 
milder the drying conditions. the fuller the leather. Ideally. drving conditions 


hould be so regulated as to maintain a “hygroscopic equilibrium” correspond- 


mn to a water content that is 3¢¢ or 4¢¢ below the actual water content 


of the leather at the moment H.B.M. 


Neutral Salt-free Basie Chromium Salts and the Use of Anion 
Exchangers for Their Preparation. K. H. Gustavson. J. Soc. Leather Trades 
Chemists, 45, 9-16 (1961) Hvydroxyl-charged anion-exchange resins were 
used to prepare solutions of basic chromium salts free from neutral salts. All 
the hydroxyl groups supplied by the resin exchanged with the anion present 
in the chrome salt. The amount of the resin calculated to give the desired 
hasicitvy was added gradually to a solution of the 10062 acid chrome salt. Up 
to 406, basic chrome chlorides. perchlorates, and sulfates may conveniently 
hve prepared in this wav. Phe preparation of 65-75% basic chrome chlorides 
ind perchlorates is feasible under favorable conditions. S.D. 


Developments in Combination Tannages. Il. Some Factors Which 
Influence the Storage Stability under Normal Conditions. R. L. Sykes 
nd D. A Williams Wynn z. Soc. Leather Trades Chemists. 5. 16 26 (196] . 
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In this study factors that effect deterioration of chrome retan leathers stored 
up to 9 months at 21°C. and 65° R. H. were investigated. Wattle. quebracho, 
and sumac retannages caused about equal loss in buckle tear strength of 
chrome retan goatskins after 3 months of storage. The streneth was reduced 
to 77-850 of the initial strength. The corresponding values for a syntan re- 
tannage (Orotan TV) and for the straight chrome were 92> and 97% 
Increasing the amount of retannage in general caused a more rapid rate of 
deterioration. The use of masking agents in the tannages produced leather with 
greater strength and better stability. The results generally support the theory 
that deterioration is caused by liberation of strong acid from the chromium- 
pelt complex by the vegetable tannins. However, it is pointed out that further 
investigations are required before this theory can be considered proved. 


S.D. 


PATENTS 


Water-repellent Composition Containing Organopolysiloxane and 
Organotitanate, and Leather Treated Therewith. U.S. Pat. 2.970.126. E. 
D. Brown. Jr.. Schenectady. N. Y.. assignor to General Electri Company, a 
corporation of New York. Filed June 12. 1958.—1. A composition for the 
waterproofing of leather comprising, by weight, (1) from about 9 to 19 pet 
cent of a material comprising the product of intercondensation at temperatures 
of from about 100°C. to 150°C. of a mixture of ingredients composed essentially 
hy weight of (A) one part of a cohydrolysis product of a mixture of ingredients 
consisting essentially of (a@) a trialkyl hydrolyzable silane wherein the fourth 
valence of the silicon atom is attached directly to a hydrolyzable group, and 
(6) an alkyl silicate. the alkyl groups of the silane and silicate containing at 


most four carbon atoms, and said cohydrolysis product containing a plurality 


of silicon-bonded hydroxyl groups. there being employed a molar ratio of 
from about 1 to 2 mols of the alkyl silicate per mol of trialkyl hydrolyzable 
silane, and (B) from 0.5 to 6 parts of a linear high viscosity organopolysiloxane 
fluid of above 200,000 centipoises viscosity and containing terminal silicon 
bonded hydroxyl groups. the organic groups being attached to silicon by 
carbon-silicon linkages and being selected from the class consisting of mono 
valent hydrocarbon radicals and halogenated aryl radicals, there being present 
an average of about two organic groups per silicon atom in the organo 
polysiloxane fluid. said intercondensation proceeding through the medium of 
the silicon-bonded hydroxyl groups of (A) and (B). (2) from about 9 percent 


to 19 percent of a curable hydrolysis product having the formula 


R,, SiO, 


of a mixture of hydrolyzable lower alkyl silanes, where R is a member selected 
from the group consisting of lower alkyl groups and mixtures thereof, and m 
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is a number from 1.1 to 1.8, (3) from about 24 percent to 34 percent of a 
compound of the general formula (R’’O),Ti, where R”’ is selected from the class 
consisting of alkyl groups having less than about 13 carbon atoms pel molecule 
ind mixtures thereof, and (4) from about 38 percent to 48 percent of a solvent. 


Sheet Comprising Leather Fibers, Ethylene Oxide-Dicyandiamide 
Condensation Product and Rubber Latex and Process for Preparing 
Same. | S. Pat. 2.948.692. D. K. Pattilloch, New York. and C. Polowezyk, 
Elmhurst. N. Y.. assignors to Michigan Research Laboratories. Inc.. Long 
Island City, N. Y.. a corporation of Michigan, and Electro-Chem Fiber Seal 
Corporation, New York, N. Y.. a corporation of Delaware. Filed May 1, 1957. 

1. The process of producing a leather sheet comprising the steps of forming 
an aqueous suspension of shredded leather fiber, adding an ethylene oxide- 
dicyandiamide condensation product to said suspension, thereafter adding to 
the suspension a curable elastomeric latex selected from the group consisting 
of polymers of 2-chloro-1.3-butadiene and natural rubber. forming the sus- 
pension into a sheet and curing the elastomer. 


Method of Tanning Hide. UU. S. Pat. 2.970.881. R. W. Alsgaard and 
J}. W. Gilkey, Midland, Mich.. assignors to Dow Corning Corporation, Midland, 
Mich.. a corporation of Michigan. Filed Dee. 15, 1958—1. A method of pre- 


paring leather which comprises contacting hide with an aqueous dispersion of 
in organosilicon compound of the formula 


O 
CH : 
RO).Si(CH.),0 CH.CH—CH 


in which R is an aliphatic hydrocarbon radical of less than } e atoms and n 
in an integer of from 2 to 3 inclusive, at a pH of at least 9 until the hide 
is suitably tanned, the organosilicon compound being present in amount of 
at least 10°67 of the dry weight of the hide. 


Treatment of Montan Wax with Chromic Acid and Simultaneous 
Formation of Chromic Tanning Mash. lL. S. Pat. 2.971.813. A. Sentek, 
Swiercze wskiego-street 149. m.1 04. Warsaw. Poland. Filed Oct. 4. 1957. 
>. A method for improving montan wax comprising the steps of dispersing 
montan wax in an aqueous solution of nitric acid having a concentration of 
thout between 40-5067. so as to cause an exothermic reaction between said 
montan wax and said aqueous nitric acid. thereby raising the temperature rf 
the thus formed reaction mixture: allowing said mixture to react for a period 
up to one hour while preventing the temperature thereof from rising above 
about 80°C.: cooling said reaction mixture so as to substantially terminate 
said reaction; separating the thus treated montan wax from the remainder of 
said reaction mixture: subjecting said separated montan wax to the action of 
in oxidizing agent selected from the group consisting of chromic acid and 
hichromates, so as to improve the quality of said montan wax and _ simul- 
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taneously to form a chromic tanning mash; separating the thus treated montan 
wax from said tanning mash; and spray drying the thus separated tanning 
mash so as to transform the same into a powdery dry substance. 


Tanning with Alkaline Glyoxal. U. S. Pat. 2.971.814. L. Seligsberger. 
Newton Center, Mass. assignor to the United States of America as represented 
by the Secretary of the Army. Filed Dec. 23, 1957.—1. In the production of 
leather, the process of immersing a hide in an alkaline aqueous salt solution 
having a pH of about 9 to about 10.5 until chemical equilibrium between 
said salt solution and said hide has been reached. the concentration of said 
salt solution being about 1—-2.5 N. then adding glyoxal to said salt solution. 
lowering the pH of said hide after tannage has been effected by treating said 
hide with an acidic liquor prior to rinsing and drying said hide, until said 
hide is stabilized at a pH of not more than about 7, and drying the tanned 
stabilized hide; whereby a full, strong and pliable leather having a grain 
structure substantially free from swelling and cracking is obtained. 


Partial Dyeing of Fur Skins and Leather. U. S. Pat. 2.969.271. O. 
Markeraf. Neckargemund. C. Schuster. K. Herrle. and E. Boehm, Ludwigshafen 
(Rhine). and E. Schaefer, Mannheim, Germany, assignors to Badische Anilin- 
& Soda-Fabrik Aktiengesellschaft. Ludwigshafen (Rhine). Germany. Filed 
May 21. 1957.—1. A process for the partial dyeing of fur skins and leather 


with dyestuffs for fur skin and leather which process comprises partially 
covering the material to be dyed selected from the group consisting of fur 
skins and leather with a polymer which has been prepared from at least 20 
by weight, with reference to the weight of total polymer, of a N-vinyl lactam 


having at least 8 carbon atoms in the molecule. which polymer is insoluble 


at elevated dyebath temperatures and soluble at lower temperatures, drying 
the thus partially covered material to be dyed, dyeing the same at a tempera- 
ture sufficiently high to keep the polymer in the water-insoluble state, and 
washing the dyed material in an aqueous bath at a temperature at which the 
ipplied polymer is soluble to remove said polymer and thus obtain the partially 
dyed product. 


Process for Tanning Leather. U. S. Pat. 2.970.031. D. E. Nagy. Stam 
ford. Conn., assignor to American Cyanamid Company. New York. N. Y.. a 
corporation of Maine. Filed Aug. 31, 1955.—1. A process for tanning leathet 
which comprises first soaking pickled hides in a water solution of a mineral 
tanning agent and then impregnating the resulting hides containing said 
mineral tanning agent with an aqueous alkali metal cyanate solution until a 
quantity of alkali metal cyanate has been absorbed sufficient to set the mineral 
tannine agent therein and convert the hides into leather. 


Stable Solutions of Compounds of Tannins with Borie Acid. U. S. 
Pat. 2.970.032. O. C. Jekel. 1 Freihammerstrasse, Salzburg-Obergnigl. Austria. 
Filed May 27. 1957.—1. A tanning solution comprising a substantially stable 
clear solution of a tannin-boric acid compound in an equilibrium solvent mix- 
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ture of ethyl acetate, ethyl alcohol. acetic acid and water in such proportions 
as to satisfy the equation 


(Molar concentration of ac id) . (molar concentration of alcohol ) 


(Molar concentration of ester) & (molar concentration of water) 


the quantity of acetic acid in said equilibrium solvent mixture not exe eeding 4%. 


Process of Tanning Leather and Product thus Produced. U.S. Pat. 
2.970.033. F. A. Edmonds. Arlington Heights. and R. P. Doyle. Chicago. IIL. 
assignors to American Cyanamid Company. New York. N. Y.. a corporation 
of Maine. Filed Sept. 6, 1957.1. A process for tanning leather comprising 
soaking hides in an aqueous tanning liquor containing hetween about 0.5% 
and 106¢ by weight of dicyandiamide. between about 0.50% and 100% by 
weight of a water-dispersible methylated melamine-formaldehyde resin and be- 
tween about 0.56¢ and 20¢6¢ by weight of a lignosulfonate at a temperature 
between about 60°F. and 160°F. and at a pH between about 3 and 6 until 
said hides are tanned, said percentages heing hased on the weight of said 
hides. 


Cleaning Hides. Brit. Pat. 840,600. Swift & Co. Filed Dee. 27, 1957. 


\pparatus for swabbing the horizontal surface of articles such as hides. to 


remove surplus liquid therefrom comprises a conveyer for transporting the 
| | 
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articles alone a horizontal path and power actuated means for moving a swab 
or swabs repeatedly over, and at least partially across, the conveyer along a 
horizontal path inclined to the direction of movement of the conveyer, the 
direction of movement of each swab being such as to give it a component of 
movement in the direction of movement of the conveyer. In the apparatus 
shown in Fig. 1, an endless belt conveyer 10 carries hides 11 in the direction 
of arrow 23. A triangular frame having sides 27, 28. 29. formed of angle 
irons, carries an endless chain 32 round sprockets 33 at the corners of the 
triangle, one of the sprockets being driven by motor 41. Swabs 30, attached 
to the chain, traverse the conveyer while passing along sides 27 and 28, the 
resultant movement of the swabs with respect to the hides being normal to the 
direction of movement of the hides. Each swab comprises a wooden block 47 
(Fig. 4), with metal wings 48 over which a padded fabric covering is laced. 
The block 47 is mounted on gimbals 52 and on a cylindrical body 53 in which 
slides a pin 63 attached to the chain 32. Guide bearings 72 co-operate with 
side plates of the triangular frame to maintain the alignment of the swabs 
and a cam follower 74 on the body 53 co-operates with cams on the sides 
27 and 28 of the frame to raise the swab just prior to the point at which it 
passes above the conveyer and to lower it on the articles to be cleaned just 
prior to the middle of the conveyer. In a modification (Fig. 6, not shown), 
the frame comprises two horizontal portions inclined to the direction of move- 
ment of the conveyer, a separate endless chain on each portion to which is 
attached a swab which is lowered on the articles on the conveyer during its 
motion from the centre of the conveyer toward the edge. and is raised out of 
contact with the articles during return to the centre of the conveyer. The 
two swabs operate one on either side of the centre line of the convever. 


Waterproofing. Brit. Pat. 840.169. Rohm & Haas Co. Filed Nov. 16, 1956. 

Water-repellent finishes are obtained on textiles, paper and leather by treat 
ment with aqueous dispersions of copolymers of vinyl compounds and guan- 
amines of the formula 


Me 
0 \ 


N 
c=0 =— / 
i a 


a= ¢ 
N 


CHyRCHOZ NAC 


I CH,=CHOZ'CH,NHCCH,—C 


where A is CH.CH.—, —CH(CH,)CH ol CHR -Rs FH. C—C 

alkyl. C,—C,, aryl (ineluding halo-aryl). C,—C, alkoxy. benzyloxy or alkoxy- 
alkyl of 1—4 carbon atoms in each part; R' is H or C,-—Cy alkyl: Z is C,—C, 
alkylene: and Z' is C,——C, alkylene: if R is H the acylated N atom must be 
flanked by two CH groups in Z and \ respectively. Spe ified copolymers 
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are those from (1) butyl acrylate and f - [N - (8 - vinyloxyethyl) -palmitamido ]- 
propioguanamine; and (2) lauryl! acrylate and 2- [N - (6 - vinyloxyhexyl)- 
carbamylmethy] |-4.:6-diaminotriazine. 

It is also stated that the monomer (1) above gives a water-repellent finish 
on leather. 


Process for Increasing the Water Resistance of Leather. U. 5S. Pat. 
2.968.580. J. Plapper and R. Heyden, Dusseldorf, Germany, assignors to Bohiue 
Fettchemie G.m.b.H., Dusseldorf. Germany, a corporation of Germany. Filed 
June 25. 1958.—1. The method of water-proofing leather which comprises 
impregnating tanned leather with a water-miscible derivative selected from the 
group consisting of esters, amides and acids of a polybasic acid selected 
from the group consisting of dibasic and higher polybasic organic acids and 
tribasic and higher polvbasic inorganic acids, said derivative containing at 
least one hydrophobic radical and at least two salt-forming radicals capable 
of forming complexes and thereafter impregnating said tanned leather with 
a water-miscible, cationic-active, organic, complex salt of a polyvalent metal 
containing a ratio of at least 2.5 mols of an alcohol-soluble. basic salt of a 
polyvale nt metal. with one mol of an a id ester of phosphori acid esterfied 
with an alcohol containing a hydrophobic radical, said alcohol having about 
6 to about 18 carbon atoms. and having coordinated with said basic salt and 
said acid ester a lower molecular weight alcohol. 


Resin-treated Paper or Paper Pulp: Waterproofing; Making 


Leather. Brit. Pat. 838.817. Rohm & Haas Co. Filed Sept. 5, 1956—Compounds 
of the formula 


where A is ¢ C. alkvlene. R and R' are H. C,—C,< alkyl. C.—C,< alkenyl. 
phenyl, benzyl or cyclohexyl, or with the N atom form a morpholine, piperidine 
or pyrrolidine ring (not further substituted) and Z is C,—C,, alkylene (op- 
tionally substituted by phenyl or vinyl) or cycloalkylene, are used as follows: (1) 
as water-repellent finishes on textiles or leather; 1-(8-octadecylaminoethy]) - 
}-vinyl-imidazolidin-2-one is mentioned as suitable; (2) as components (in 
monomeric or polymeric form) of urea- or melamine-formaldehyde resins 
used to modify paper. such resins being after-cured; (3) polymers and co- 
polymers of compounds (R R! H) are useful additives to paper pulp 
to increase the wet strength, especially if reacted with formaldehyde and/or 
after-cured; suitable for this purpose are (a) poly-1-(8-amino-ethyl) -3-vinyl- 
imidazolid-2-one used in conjunction with a conventional urea-formaldehyde 
resin; and (b)_ poly-1-(8-aminoethyl) -3-vinyl-hexahydropyrimidin-2-one; (4) 
poly-1-( 8-octadecylaminoethy]) -3-vinyl-imidazolidin-2-one gives a soft flexible 
effect. on leather: (5) poly-1-(8-dicyclohexylamino-ethyl) -3-vinyl-hexahydro- 
pyrimidin-2-one provides a water-repellent coating on leather. 
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Dyeing of Leather. U. S. Pat. 2.967.751. C. Streck. Loudonville, N. Y.. 
assignor to General Aniline & Film Corporation, New York, N. Y., a corpora- 
tion of Delaware. Filed May 31. 1957.—1. A process for dyeing leather on 
one side comprising spraying such leather with an aqueous alkaline bath con- 
sisting essentially of an aqueous alkaline solution of (in about equivalent 
amounts) an ice color coupling component devoid of solubilizing groups and 
an ice color diazoamino component which is an ice color diazo compound 
devoid of solubilizing groups, whi h compound has been solubilized and 
stabilized against azoic coupling on the alkaline side by reaction with an 
organic amine containing at least one solubilizing group and at least one re- 
placeable hydrogen atom attached to an amino nitrogen atom. and_ then 
developing the ice color on the leather by treatment with an acidic material. 


Waterproofing Leathers. Brit. Pat. 839.360. Clark Ltd. C. & J. Filed 
Oct. 12, 1956.—Tanned leather is waterproofed by treatment with dispersions 
or solutions, for example in isopropanol or methanol, of primary or secondary 
aliphatic amines having at least 12 C atoms, such as stearyl-. dodecyl-, or 
dioctylamine, together with a cross-linking agent such as formaldehyde, glyoxal. 
or crotonaldehyde. which binds the amine to the leather. The two materials 
may be used together or in succession and with or without an acid or an 
alkaline catalyst such as sulphuric acid or caustic soda. Treatment is effected 
with moderate heating, e.g. to above 50°C. 


Coated Fabrics or Leather. Brit. Pat. 839.377. Ciba Ltd. Filed Aug. 
16, 1956.—Fabrics or leather are coated or impregnated with polymers con- 
taining hydrazide groups or derivatives thereof which are made by reacting 
hydrazine or its hydrate with a polymer which contains carboxylic acid ester 
groups as the sole groups capable of reacting with hydrazine, whereby at least 
1 part of the ester groups, is replaced by hydrazine groups and the final 
product contains, besides hydrazide groups, unreacted ester groups incapable 
of reacting with hydrazine and. if desired. reacting the hydrazide groups with 
compounds capable of doing so. Polymers specified are those of acrylic and 
methacrylic esters and copolymers of such esters (see Group IV (a)). Examples 
(3). (4). (6). (7), (19). (20) and (21) illustrate the application of the above 
polymeric materials to fabrics made from cotton or viscose and Example (17) 
illustrates a leather coating process. 


Organic Mercury Compositions. |. 5S. Pat. 2.958.625. R. Rebold, Os 


sining. N. Y.. assignor to Gallowhur Chemical Corporation. a corporation of 
New York. Filed Sept. 29. 1958.—1. A stable highly concentrated 
mercury composition comprising the following constituents in approximately 
the following proportions, by weight: 


organi 


Grams 
Phenvlmercury acetate 336 
Monoethanolamine 61 
Polvyoxvethylene sorbitan monolaurate 56 


Water LO7 


In treating leather imparts bactericidal and fungicidal properties. 
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Coated Fabrics; Waterproofing; Paper. Brit. Pat. 840.891. Rohm & 
Haas Co. Filed July 6, 1956—Carbamato-ethers and thioethers containing a 
vinyl group (see Group IV (b)). their N-methylol and N-(C,—C, alkoxy) 
methyl derivatives, and their polymerization, co-polymerization, and condensa- 
tion products are used in impregnating and coating compositions for paper, 
wood, leather, fibres. fabrics. and other materials. The monomers in which the 
nitrogen of the carbamato group is attached to one or two hydrogen atoms 
may be applied to cellulosic materials such as paper. cotton, or rayon, and 
caused to react therewith so as to introduce groups capable of reacting with 
styrene, acrylamide, acrylo nitrile. acrylates, and other ethylenically unsaturated 
compounds, whereby the water-repellency. stiffness, and other properties of 
the materials are modified. The monomers may be used for modifying urea-. 
thiourea-. and melamine-formaldehyde resins and these modified resins may 
be used for treating paper. fabrics, wood, and leather. These materials may be 
coated with the homo- or co-polymers by application of solutions or emulsions. 
Fabrics and fibres of wool and nylon may be treated. The coatings or im- 
pregnations may be subjected to heat or other curing treatments. In examples: 
(1) vinylthioethvl carbamate is converted into a methvlol derivative by treat- 
ment with aqueous formaldehyde and applied by brushing or dipping to fabrics, 
fibres. or other articles. The coated material is dried and cured by heating. 
It may then be bonded to polyester-vinyl type resins applied as solutions and 
then dried and cured to form sheets with firm adhesion between substratum and 
resin; (25) an aqueous solution of the polymethylol derivative of polymerized 
vinylthioethyl carbamate is added to paper pulp in a beater. the pH is ad 
usted to 4.0 and the pulp is made into paper having a high wet-strength: the 
polymer solution is added to rubber latex. rayon tyre cords are dipped in the 
mixture and air dried and incorporated in tyre carcases which are then heat 
ured: (28) a polymer obtained from a mixed N-tert. alkyl vinyl-thio-ethyl 
irbamate in which the alkyl group has an average of 13 carbon atoms is 
dissolved in) xvlene. the solution is emulsified in water, and the emulsion is 
epplied to cloth which, after drying. becomes wate r-repellent: (36) a copolymer 
of butyl methacrylate. carbamyl chloride. morpholine and 5-(hydroxypentyl) 

nvl ether is used as a binder in a clay or clay-titania composition for coating 


paper ind papel board 


Coated Leather. Brit. Pat. 838.754. Deutsche Gold- Und Silber-Scheidean 
stalt Vorm. Roessler. Filed May 6. 1958.—Leather having a fat content of 
more than LOC; is initially coated or brushed with an aqueous dispersion 
ontaining natural or synthetic rubber (e.g. polvchlorobutadiene), the coating 

dried and the coated leather thereafter treated in known manner with an 
adhesive. 


Unhai_ ing Skins. Brit. Pat. 837.521. Realisations Ultrasoniques. Filed 
June 27. 1958 \ process for unhairing skins comprises the steps of submitting 
the skins to a swelling operation in water containing a wetting-agent and 
in antiseptic and thereafter treating the skins by means of ultrasonic waves 
it a frequency lower than LOO ke/s. In an example. dry skins are soaked in 


wate! ontaining a wetting-agent and an antiseptr for at least 50 hours. The 


kins are slightly dried and treated with ultrasonic waves at a frequency be 
tween LO-100 kes. for about 3: minutes in a water tank. 
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Treating Leather with Polyethers in the Presence of Polyfune- 
tional Isocyanates. Brit. Pat. 837.356. Imperial Chemical Industries Ltd. 
Filed Jan. 16, 1959.—Leather is impregnated with polyethers in the presence 
of polyfunctional isocyanates. The polyether may be linear or branched. Speci- 
fied polyethers are polytetramethylene glycol and polypropylene glycol and 
the polymers and copolymers of ethylene oxide, propylene oxide, epichlorhydrin. 
oxacyclobutane, tetrahydrofuran and substituted oxacyclobutane. Specified iso- 
cyanates are tolylene-2:4-diisocyanate, mixtures of tolylene-2:4 and 2:6- di- 
isocyanates, p:p'-diisocyanato-diphenylmethane, diphenyldiisocyanate, dimethyl- 
diphenyl diisocyanate, naphthalene diisocyanate and hexamethylene  diiso- 
cyanate. Between 0.5 mol. and 4 mol. and preferably between 1 and 2 mol. 
of polyfunctional isocyanate is used per mol. of polyether. The leather may 
he first treated with the polyether then with the polyfunctional isocyanate or 
impregnated with a mixture of polyether and isocyanate or with a prepolymer 
made by interacting a polyether with isocyanate in conjunction with further 
isocyanate. The leather may be de-aerated before impregnation and the im- 
pregnation may be carried out under pressure. The polymer is cured by heat- 
treatment and/or by treatment with a catalyst. 


I think it is only fair to say that most pure scientists have themselves | 


ignorant of productive industry, and many still are. It is permissible 


applied scientists into the same scientific culture, but the gaps are wide 


and engineers often totally misunderstand each other. Their behaviour te: 


different: engineers have to live their lives in an organized community, and however 


odd they are underneath they manage to present a disciplined face to the world. Not 


pure scientists. In the same way pure scientists still, though less than twenty years ag 
have statistically a higher proportion in politics left of centre than any other professior 
not so engineers, who are conservative almost to a man. Not reactionary in the extren 
literary sense, but just conservative. They are absorbed in making things, and the present 
social order is good enough for them 


C. P. Snow. The Two Cultures and The Scientific Revolution Cambridge Universit 
= Sc 
Press, 1959. 


Pure scientists have by and large been dimwitted about engineers and applied science 
They couldn't get interested. They 


wouldn't recognize that many of the problems were 
as intellectually exacting as pure problems, and that many of the solutions were as satis 


fying and beautiful. Their instinct—perhaps sharpened in this country by the passion to 


find a new snobbism wherever possible, and to invent one if it doesn’t exist——was to take 


it for granted that applied science was an occupation for second-rate minds 
C. P. Snow. The Two Cultures and The Scientific Revolution [ 


Cambridge Universit, 
Press, 1959 





A SKILLED HAND IN CHEMISTRY...AT WORK FOR YOU 


LIGHT STABLE 


WHITES 


AND BRIGHT 


COLORS 


Both from the same retan and fatliquoring procedure 


Chrome tanned leather can now be retanned and fatliquored at the same time 
to produce light stable white leather or uniformly bright colors. 


A combination of Monotan® 0-357 and Fatliquor 0-270 is used in initial retan 
and fatliquoring operations. The stock is then top fatliquored with 
Nopcolene R® to aid in giving the proper degree of softness and surface 
lubrication. 

Monotan 0-357 can also be applied to other tannages, such as zirconium and 
formaldehyde, to produce fuller leather and more uniform dyeing. 

Write today for information on how these products can be combined on your 
particular leather. And remember that the facilities, experience and technical 
staff of Nopeo are available to help you in solving your processing problems. 


NOPCO CHEMICAL COMPANY 


60 Park Place e Newark, N.J. 


Plants: Harrison, N.J.« Carlstadt, N.J. « Richmond, Calif. « Cedartown, Ga. 
London, Canada « Mexico, D.F. « Corbeil, France « Sydney, Australia 


Vanufacturing Licensee Throughout the World 





Manu facturers of 


LEATHER FINISHES 
and 


TANNERS’ SPECIALTIES 


CHEMICAL COATING MATERIALS 
CL ZL 


st 


NEW JERSEY 


PLYMOUTH 929-5600 





SAFISUY 


...on tap! 


eed 


Soothing, diluting water awaits the push of a valve 
ready to instantly cleanse injured eyes, and at the same 
time flood facial areas to wash away searing chemicals 
Haws emergency equipment means fast, positive first 
aid until medica! help arrives. Find out more: write for 
our new catalog — now! 


ATE EYE/FACE-WASH 


a product of 
HAWS DRINKING FAUCET COMPANY 
1443 Fourth Street « Berkeley 10, Calif. 
EXPORT DEPT.: 19 umbus Avenue, San Francisco 11, California, U.S.A. 
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Exciting new developments are under way BORNE Cy COMPOUNDS FOR FINISHING 


—developments that are of supreme impor- The standard sponging, washing, and finishing com 


tance to you economically. New impregnat- _- P°UNs for sole leather. 


ing compounds — New wetting compounds — BORNE @) COMPOUNDS FOR WHEELING 


New waxes. These valuable wheeling compounds aid penetration 
and facilitate loading 


We'll be delighted to sit down and tell you PLUSs Bretolene, Saxon Oil, Borntan, Product 
#586 Surfactant, Product #237 Special Wax, Borne’s 
Synthetic Waxes and New BORNE-FLEX IM- 
Just name the time and we'll be there. PREGNATING COMPOUNDS. 


all about them—and what they mean to you. 





(Proctor ctor] EQUIPMENT teu. 


TANNING INDUSTRY 


ROTO-SPRAY (4 or 8 Gun) 

PASTED LEATHER DRYERS 

TOGGLE DRYERS 

POLE AND HOOK TYPE CONVEYOR DRYERS 
SEASONED SKIN AND SPRAYED FINISH DRYERS 
WASHED CATTLE HAIR DRYERS 


PROCTOR & SCHWARTZ, inc. Phitadetphia 20, Pa. 





STAHL FINISH CO. 
Leather Finishes 
v 


PEABODY, MASS. 


STAHL FINISH COMPANY (CANADA) LTD. 
MONTREAL, CANADA 


STAHL CHEMICAL INDUSTRIES N.V. 
WAALWIJK, THE NETHERLANDS 
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NEWARK 
LEATHER FINISH CO. 


8 WILHELM ST. HARRISON, N. J. 
Telephone HUmboldt 2-5072 


“ADE Il TAN" QUEBRACHO FILADE 
GAMBADE EXTRACT DRIPASTE 


THE TANNADE COMPANY 


2136 DOMINICK ST., CHICAGO, ILLINOIS 





SALEM OIL & GREASE CO. 


Specialists in Tannery Oils 


Salem, Massachusetts Mexico DF 


Mexico 


THE TANNERS’ COUNCIL RESEARCH 

RESEARCH LABORATORY PAYS DIVIDENDS 
University of Cincinnati 
when Properly Applied. 
0G 
THE TANNER’S COUNCIL 
We serve the Tanning and Leather Industry RESEARCH LABORATORY 
through a broad program of Research. University of Cincinnati 


TECHNICAL SUPERIORITY 


Armour sole and upper leathers for men's and 
women's wear are scientifically tanned to the 
highest quality standards. By any test, Armour 
laboratory quality-controlled leathers are superior! 


, ARMOUR LEATHER COMPANY 


WEW YORK © BOSTON © WILLIAMSPORT. PA. © ST LOWIS © CHICAGO © SHEBOYGAN. Wise. 
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THE PERFECT BLEND “MIXER” 
FOR HEAVY AND LIGHT VEGETABLE TANNED LEATHER 


7 


/ DRITAN \ 
INCREASES | | IMPROVES 
vicos \MYRABOLAM: = co.or 
‘ SPRAY -ORIED PowoEr ff 


. 
~ - 
~~.@,--- 
aw 7 


HIGHEST QUALITY ALWAYS 

PRODUCED from Selected Fruit under Monufactured by 

Strict Chemical Control RICHARD HODGSON & SONS, LTD. 
Beverley, Yorks, England 
END USE requirements more accurately One of the world’s largest manufacturers 

assured of Myrabolam Extracts. 

The Pi f T i i 

ELIMINATES old foshioned leaching — ep aneee 2 meting Gatenete te Senay 


Dried Powder form for a quarter of a 
More Economical century. 


other high quality “DRITAN” spray-dried powdered tanning extracts 


QUEBRACHO NEOMAC WATTLE BLEACH 
NEOCHEST WATTLE MANGROVE 
AND BLENDS 


ES OX WN cma 


\ Whttehel 1 6300 


YOU CAN RELY ON 
BAYOILS 
. SULPHONATED OILS 


- FAT LIQUORS 
- WET and DRY FILLERS 


Bay State Oil Products, Inc. 


2 UNION STREET + PEABODY, MASS. BAY STATE BRAND 





THE 
TANNERS’ COUNCIL RESEARCH LABORATORY | 


THE UNIVERSITY OF CINCINNATI 
is 
THE DEPARTMENT OF BASIC SCIENCE 
in 
THE GRADUATE SCHOOL OF ARTS AND SCIENCE 
The purpose of the laboratory is to conduct scientific research in the fields of 
Science concerned with Tanning and Leather. 
To train Chemists in the technique of research and prepare them for Industry. 


This Laboratory serves as the Official Technical Headquarters for the Tanning 
Industry of the United States. 


Your inquiries will be gladly answered. 


Address DR. FRED O'FLAHERTY. Director 
Tanners’ Council Laboratory 
University of Cincinnati 
Cincinnati 21, Ohio. 


Raw and Sulphonated 
COD - SPERM - CASTOR 
and NEATSFOOT OIL 


OTTOL OIL CO. aiiciesn* 


Goku @. Coyne 


COYNE ENGINEERING AND “The Extension of Knowledge is 
EQUIPMENT COMPANY by the Investigation of Matter’. 


Sales - Engineering - Sewice 


TANNING MACHINERY This space dedicated to 
AUTOMATIC SWOBBING MACHINE 


ALL TYPES LEATHER DRYERS Tanner's Council Research Laboratory 


119 FOSTER STREET by a Friend 


PEABODY, MASS. 





There’s More—Much More 


to choose from... 


Extracts and Raw Tanning Materials from 


the Most Complete Line of Brands. 


CHESTNUT 


SOLID-SPRAY-DRIED 
POWDERED 


WATTLE 


S. African E. African 
H. E. C. Rhino 
nC. S. 


Comec 
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SOLID, CRUSHED OR SPRAY- 
DRIED POWDER 


QUEBRACHO 
Ordinary Clarified 
Granchaco Bestsolubl 
Indio 

Sastre 

F. A. 

Puma 

Lutecia 


Raw Tanning Materials 


Myrabolams, Divi-Divi, Mangrove, Valonia, Sumac and 


Other Vegetable Tanning Materials from All Parts of 


the World. 


TANIMEX CORP.— ELKAN-RIVER PLATE CORP. 


27 William Street, New York 5 


BONA ALLEN, IIIC. 


Buford, Georgia 


TANNERS SINCE 1873 


Finest English Rein 
and Strap Leather 


Latigotan Harness Leather 


Manufacturers of genuine English 
type and full rigged hand tooled 
roping saddles. 


N. Y. WHitehall 3-6300 


COMET 
CHEMICAL Co., INC. 


Plastic & Pigment Finishes 
Topcoat, Plating & Glazing Lacquers 
Vinyl Finishes for all types of Leather 
Aniline Lacquers & Thinners 


Lacguer Emulsions 
Stable “Jrouble-free Water-tight 
Clear, Slack and White 
Bigelow 3-1433-4 
410 ADAMS ST., NEWARK, N. J. 


BRANCH 


COMET CHEMICAL COMPANY OF CANADA 
56 MILL STREET - ACTON, ONTARIO, CANADA 
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ESTABLISHED 1883 
Exclusively a Tannery Paper 


Devoted to Leather Technology. Tanning and Finishing of 
Leather, Tannery News and Markets. 


Affords complete tannery coverage, concentrated among 
tanners, chemists and buvers of materials, raw stock and 
equipment. 


Technical] articles and newsworthv 
features invited for publication. 


THE LEATHER MANUFACTURER 


NEW YORK OFFICE BOSTON OFFICE 
154 Nassau St. 683 Atlantic Ave. 


NEW CHROMIUM COMPOUNDS 


for the Progressive 


TANNING CHEMIST 


NUCHROME 


Pure Basic Chromic Sulfate. No impurities, 
no sodium, aluminum or other salts. 


DRY (35% Cr,O,) 
LIQUID (25% Cr,O,) 


CHROMIC CHLORIDE 
CHROMIC ACETATE 
CHROMIC FORMATE 
CHROME ALUM AND OTHERS 


FIBER CHEMICAL CORPORATION 


P. 0. BOX 218 MATAWAN, N. J. 





THE STAMP OF DEPENDABILITY 


ven Pxoe 


SULPHONATED OILS and 
FATLIQUORS — SUEDE SPRAYS 
CROCK ELIMINATORS 
WATERPROOFING SPECIALTIES 


EASTERN INDUSTRIAL OIL PRODUCTS CO. 


SAUGUS, MASS. 


EASTERN OIL OF MEXICO PASEO DE LA REFORMA 95 MEXICO DF 
EXPORT AGENT: WOLFF—INTERNATIONAL, Milwaukee, Wisconsin 


HOWES LEATHER CO. INC. | | ¢-H-HAMEL LEATHER Co. 


Tanners of 


SOLE LEATHER Kid, Sheep and 
* Lambskin Linings 


SIDE LEATHER 
Tanners Cut Sole Division 


° Prime Leather finishes Co. 
CUT SOLES 


HAVERHILL, MASSACHUSETTS 


188-194 $. 2nd St. R. 5? Grove St. 


MILWAUKEE 4, WIS. SALEM, MASS. 
BOSTON, MASS. 


ST. LOUIS, MO. CHICAGO, ILL. 





REILLY- 
WHITEMAN- 


CONSHOHOCKEN, PA. 


THE MARSHALL LABORATORY 
Mfg. American Standard Hide Powder 


CONSULTATION 


P.O. Drawer 239 


THE OHIO LEATHER CO. 


Quality Calf Leather 


LUXOR - BLACK JETTA 
KAFFORITE - KOZY - JILL JETTA 
EMBOSSED CALF - WHITE WASHETTE 


TANNERY AND GENERAL OFFICES: 
GIRARD, OHIO 
BOSTON - NEW YORK - ST. LOUIS - CHICAGO 


LABORATORY SERVICES 


RIDGWAY, PA. 


Garden State Tanning Ine. 
Fleetwood, Pa. 


Manufacturers of 


Upholstery Leather 


New York Office 
12 EAST 33 STREET, NEW YORK 16, N. Y. 





Vera BELL-MINE LIME 


You can depend on Warner Bell-Mine Lime 

for uniform purity, analysis and physical properties. 
Accurate laboratory control assures you 

of consistently better milk of lime, 


WARNER COMPANY 


BELLEFONTE DIVISION, Bellefonte, Pa. « Philadelphia ¢ Pittsburgh 


JOHNSON AND CARLSON 
We Manufacture and Install 


DRUMS - VATS - PADDLES - WOOD TANKS 


Suppliers of V-Belts, Sprockets, Motors, Chain and Other Tannery Equipment 


848 EASTMAN ST., CHICAGO 22, ILL. 





EISENDRATH rine CALF LEATHERS 


IN COLORS AND BLACK 


B. D. Eisendrath Tanning Company 
RACINE, WISCONSIN 


92 South St., Boston, Mass., Day Gormley Leather Co. - 17! Madison Ave., New York City, Eugene Williams 
41 E. Union St. Pasadena. Celif., David V. Whiting Co 











MILWAUKEE 1, WISCONSIN 


KEPECO -¢ FINNALINE © KEPOLAC ee EMULLO 
KEEPASHINE © FONDO e UNI-LAK 
(Reg. U. S. Pat. Off.) 
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CONSULTING SERVICE 


Technical consultation is available for improving your leather, 
reducing your costs and developing new leathers and finishes. 
More than 40 years practical application of Scientific Research 
to Leather manufacturing. 


ADOLF SCHUBERT, 549 W. Washington Blvd., CHICAGO, ILL. 





porNEO GUTCH Extract 


(MANGROVE BARK EXTRACT) 


SAXE CUTCH CORPORATION 


500 FIFTH AVENUE NEW YORK 36, N. Y. 














Sulphonated and Compounded 
OILS 


WHITTEMORE-WRIGHT COMPANY, INC. 
62 ALFORD ST. CHARLESTOWN DISTRICT BOSTON, MASS. 





"The Original Dry Color 
| for Splits and Suedes 
. , : TR (also in paste form) 
COLOR COMPANY 
WEST ALLIS 14, WISCONSIN 
DRY COLORS « FINISHES 
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OKLAHOMA! 


We don't have any customers in Oklahoma who tan leather. If we 


did, we feel sure we'd be shipping them Mellosol! 


it's Concentrated 


Mellosol, a concentrated soap fat-liquor, is a natural for tanners with 
a materials freight haul. The first successful 75% mayonnaise oil to be 
marketed, Mellosol eliminates profit-killing freight bills incurred when 
alkaline oils carrying 50-70% moisture are shipped to the tanner. Saves 


on handling and storage too. 


it's Good for Leather 


Smart side leather tanners are switching to Mellosol for the fat- 
liquoring of their rugged elk, combo and gunmetal sides. Grain leather 
tanners of all types depend on Mellosol in the production of leather 
that is round and tight — yet mellow and resilient. Mellosol contains a 


built-in grain lubricator which permanently lubricates the grain area of 


the hide — without the greasy build-up and the oil spotting usually 


encountered when cationic or multiple charged oils are used. 


lt Makes Sense 


lf your freight bills are draining profits; if your sides and grains 
need rounding up — tightening up —let Mellosol work for you both 
ways. Write or call for samples, describing the type of leather you want 


to fatliquor. Your request will receive prompt and individual attention. 


SEABOARD CHEMICALS, INC. 
Dept. 5J, 30 Foster St. 
Salem, Massachusetts, U.S.A. 


In Canada: Tennant & Michaud, Ltd., Toronto and Montreal 





Chemt an 


unhairing - 
bating - 


sewage control - 


whatever the problem- 
Chemtan research 
is involved !/ 


from soak to finish - 


| CHEMTAN COMPANY, iw 





